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CALL THE ROLL 


Our Sources of Supply 


Abbott Laboratories, Bauer & Black, Becton-Dickinson, 
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If you have confidence in them, you can have con- 
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Torches or other artificial lights were 
used in Spanish poultry houses as far back 
as 1803, so that birds would eat more in 
winter.—S. N. L. 
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Estimates placed the world’s dairy and 
beef cattle at the outbreak of the present 
European war at 697 millions; the number 
of hogs was estimated at 294 millions, and 
sheep at 634 millions; all larger than nor- 
mal. 


Y id i q 


Van Wert County, Ohio, has just com- 
pleted its first tuberculin retest since 1934. 
Result: 17 reactors in 2,345 herds compris- 
ing 15,891 cattle. The reactors were found in 
12 herds comprising 82 animals; the re- 
maining 2,333 herds were tuberculosis free. 
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No section of this nation, including Ken- 
tucky, has more horse shows during the 
season than New York’s metropolitan area. 
Each week-end throughout the summer, 
hundreds of wealthy Manhattanites hie 
themselves to the suburbs to exhibit their 
high-priced and pampered thoroughbreds. 
Hunters, jumpers, Kentucky saddle horses 
and hacks, walk, trot, canter and fly over 
the sticks in show rings dotting Long Island, 
Westchester and northern New Jersey. Sat- 
urday is the show at Westchester C. C_—PM. 


Licensed non-graduate veterinarians of 
Arkansas have organized a state associa- 
tion which has 112 members. 
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All meat sold in Flint (Mich.) must be in- 
spected by the federal or state department 
of agriculture, the Flint health department 
or other health departments having the 
same standards as in Flint. The inspections 
are made by licensed veterinarians em- 
ployed by the health department. 
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Sales of anti-hog cholera serum and 
virus through the Illinois Farm Bureau 
Serum association are running considerably 
above the five-year average. Farmers pur- 
chased 13,621,925cc of serum and 1,198,435cc 
of virus during the first five months of 
1940. Averages for the five years 1935-39 
show sales of 9,423,175cc of serum and 833,- 
918cce of virus for the January-June period. 

A Y ad vy 

Veterinary clinics are gaining popularity 
among Madison county, Arkansas, farmers, 
according to G. J. Greene, county agent. 
This is the third year that clinics have been 
conducted by the 15 Farm Improvement 
Clubs in the county in cooperation with the 
University of Arkansas College of Agricul- 
ture and the State Veterinary Department; 
and the number of clinics jumped from 14 in 
1939 to 17 this year—Farm and Ranch. 
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Drs. George and Gladys Dick of Chicago 
have prepared a tablet containing purified 
scarlet fever toxin, which can be swallowed 
to give protection against scarlet fever. 
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Dr. Ruth M. Latham, by the use of a small 
amount of pitressin is able to decrease 
largely the amount of anesthesia used in 
abdominal operations. Use of the pituitary 
extract enabled her to do some operations 
without anesthesia and to use nitrous oxide 
for others for which ordinarily ether would 
have been required. 

7 v 5 A v 

Hot spells in the summertime formerly 
produced numerous heat prostrations in 
the plants of Armour & Company, but for 
the past two years they have kept a supply 
of salt tablets beside every drinking foun- 
tain and have encouraged all employees to 
take one or more of the tablets each time 
they take a drink. As a result not a single 
prostration has occurred at the Chicago 
plant in two years, whereas formerly there 
were 10 to 15 a day during hot spells. 


iA y v g 


That the brain does not deteriorate in 
epilepsy, as formerly believed, was demon- 
strated in a case reported to the American 
Psychiatric Association by Dr. Howard 
Fabing, Cincinnati. A young man cured by 
the new epilepsy remedy, dilantin, after 
suffering from almost continuous epileptic 
seizures for 17 years, regained the capacity 
for learning once his handicap was re- 
moved. Although he learned nothing during 
the period of illness, he has made rapid 
mental progress since his cure. 


7 ¥ 7 if 


Spies reported at the recent meeting of 
the American Medical Association that 
there is a chronic famine in this country, a 
starving for vitamins, partly because large 
numbers of people do not eat enough of 
the foods containing vitamins and partly 
because of processing of foods during which 
much of the normal vitamin content is lost. 
Mortality statistics do not reflect the extent 
of this chronic famine because in most in- 
stances it does not kill, but renders the mis- 
erable victim unfit for work and an easier 
prey for infections and other diseases. 
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Three Rhode Island doctors report that 
cases of delirium tremens recover twice as 
fast as usual when given large doses of 
vitam B,. They recover promptly even 
when the victims continue to consume as 
much as a quart of whiskey daily. 
7 v 7 7 

Director Thompson of the National Insti- 
tute of Health reported to a committee of 
Congress that there were 535 cases of 
spotted [Rocky Mountain] fever in the 
United States last year. The Institute has 
developed a vaccine, grown on chick em- 
bryo tissue, for the prevention of the dis- 
ease and an antiserum from rabbits that 
cures it. 
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New Remedy for Ivy Poisoning 

Gisvold of the University of Minnesota 
recommended at a recent meeting of the 
American Pharmaceutical Association the 
following treatment of dermatitis due to 
poison ivy or poison sumac: 

First sponge the lesions carefully with an 
alkaline solution (saturated solution of 
Na.Co;). Then sponge with hydrogen peroxide. 


Before the rash appears: 

Bathe the contaminated parts in a 5% solu- 
tion of iron chloride in 50% alcohol. 

If the hands and face are bathed in this 
solution either immediately before or im- 
mediately after exposure, no ill effects need 
be expected. 

A f ¥ 7 

Damage Suit From Trichinosis 

A patron ate smoked pork tenderloin at 
a restaurant and thereafter became in- 
fected with trichinosis. He brought action 
against the restaurant keeper for breach 
of warranty (implied) of the fitness of the 
meat for human food, and obtained a 
judgment. In reviewing the case the New 
York Court of Appeals affirmed the recov- 
ery and held that inasmuch as the meat 
had not been cooked as thoroughly as the 
restaurant keeper concededly knew it 
should have been cooked, he had no case 
against the wholesaler from whom he ob- 
tained the meat because the latter was 
entitled to invoke against the restaurant 
keeper the principle that a party cannot 
recover for a loss that he could have 
averted by the exercise of due care. 
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Bubonic Plague in the United 
States 


The first case of bubonic plague occurred 
in the United States in the Chinese quarter 
of San Francisco in 1900. A small epidemic 
(121 cases, 113 deaths) followed, and an- 
other (159 cases, 77 deaths) occurred in 
the same city in 1907-08. During the period 
1908-14, 22 cases and 10 deaths occurred 
in San Francisco and eight other counties 
in California. In 1919, 13 cases, all fatal, 
occurred in Oakland, Calif. In 1924-25, 41 
cases with 34 deaths occurred in Los An- 
geles. Other local epidemics of plague have 
occurred (1914, New Orleans, 30 cases, 10 
deaths; Pensacola, Fla., 10 cases, 3 deaths; 
Galveston, Texas., 18 cases, 12 deaths, and 
Beaumont, Texas, 18 cases, 12 deaths), with 
scattered cases in Washington (3), Oregon 
(1), Utah (2) and Nevada (1). Thus plague 
was more widespread in this country in 
1914 than before or since. 

In 40 years the total number of cases of 
plague in the United States is but 499, with 
314 deaths. The matter is more serious 
than the figures indicate, since the infec- 
tion has spread in wild rodents (ground 
squirrels, prairie dogs, chipmunks, rabbits, 
etc.) from the original introduction in San 
Francisco to 10 Western states. Having 
reached Wyoming in its eastern extension, 
the possibility exists that it may eventually 
reach the populous rat-infested cities fur- 
ther east and set off an epidemic of dis- 
astrous proportions. Although plague is 
communicated from rodents to man prin- 
cipally by fleas, lice and ticks have been 
shown to be capable of communicating it, 
as is also the bite of an infected rodent. 

According to Science News Letter, cure of 
bubonic plague by sulfathiazole, one of the 
sulfanilamide group, is expected as a result 
of experiments made by Drs. Sokhey and 
Dikshit of the Haffkine Institute, Bombay, 
India. Experimenting with plague-suscep- 
tible mice, they found that sulfathiazole 
saved 80% to 90% of the mice after the dis- 
ease had reached the most dangerous stage. 
Even better curative results aré expected 
on human subjects, because the disease is 
much more severe in mice than in men. 


471 


U. S. Health Service Quarantine 


By 1940 the Federal Government, through 
the United States Public Health Service, 
was conducting quarantine activities at 52 
ports in continental United States, 33 sta- 
tions in territorial and insular possessions, 
at 41 airports of entry, in the Panama Canal 
Zone, and at 17 border stations. In addition, 
quarantine functions were being performed 
at other stations and at 41 American consu- 
lates in foreign countries in connection with 
immigration activities—U. S. Public Health 
Reports, 55:28. 
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Origin of the Term Quarantine 

In 1485 Venice adopted the rule that all 
vessels coming from infected ports should 
be detained for a period of 40 days, during 
which time they must lie in the harbor with- 
out intercourse with land or other vessels. 
This period of detention explains the asso- 
ciation of the word “quarantine” with such 
sanitary procedure. Some historians suggest 
that the time limit adopted by Venice was 
decided upon as a penance in keeping with 
the ecclesiastical period of Lent. At the time 
of the establishment of quarantine in Venice 
in 1485, it is said that it was the Lenten sea- 
son; and for want of a more scientific 
reason, for many years “quarantine” meant 
40 days’ detention—U. S. Public Health 
Reports, 55:28. 


oA # t e 


Quarantine Has Stood Test of Time 

Quarantine is one of the oldest of the 
general preventive measures applied for the 
protection of the public health. Long before 
man had discovered the causes of com- 
municable disease and the manner of 
spread, observation and experience had led 
him to apply the first principle of preven- 
tion—isolation of the sick. In the Old Testa- 
ment there are to be found accounts of 
crude application of quarantine practice in 
the isolation of persons afflicted with leprosy 
for the protection of others from the dis- 
ease. These early procedures were somewhat 
harsh, however, as compared with modern 
methods, for they frequently involved ban- 
ishment from a city and sometimes death 
for the afflicted—U. S. Public Health Re- 
ports, 55:28. 
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A chemist in the California Institute of 
Technology, Dr. Lynus Paulding, holds out 
the hope of being able to manufacture anti- 
bodies to replace serums and antitoxins 
made from horses and other animals. 
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Horses in French Army 


Before the outbreak of the World War in 
1914 there were 190,000 horses in the 
French military establishment and 3,200,- 
000 civilian-owned horses in France, of 
which 2,000,000 were estimated to be suit- 
able for military use. 

Mobilization plans in 1914 called for an 
initial strength of 500,000 horses; actually, 
however, 610,000 were requisitioned at the 
outset of the war, and altogether 1,700,000 
were used, of which 700,000 were imported. 
The loss of animals of the French during 
the whole of the World War amounted in 
round numbers to 1,140,000 (battle casual- 
ties 113,136, injuries other than battle 455,- 
584, exhaustion 476,369). 

At the outbreak of the present war 
France had 114,703 in the military estab- 
lishment, of which approximately one- 
third were in the colonies and one-eighth 
were over 15 years of age. In 1939 there 
were 2,600,000 civilian-owned horses in 
France. 

The Germans had a vastly greater num- 
ber. Although authentic figures are not 
available, German infantry divisions are 
estimated to include 4,000 animals, and 
since more than 120 infantry divisions are 
thought to have participated in the “Battle 
of France,” the number of horses employed 
by the German army in that one operation 
probably exceeded half a million. 

Many of the photographs of the present 
European war that have come to this coun- 
try have shown horses. The first picture of 
the invasion of the Low Countries, cap- 
tioned “Advance Elements of the German 
Mechanized Army Entering Holland,” 
showed a cavalry troop crossing a pontoon 
bridge. Many of those showing the drive 
across northern France to Abbeyville 
showed mounted troops and horse-drawn 
vehicles. The one of the parade along the 
Champs Elysées showed horses throughout 
the length of the column. 
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Many old-time dog fanciers hold to the 
one meal a day method of feeding. I am 
opposed to such a method, especially for 
dogs which live a confined city life. I find 
it much better to feed a dog twice a day 
because the stomach is not overcrowded 
at feeding and the rest between meals al- 
lows the gastrointestinal glands a chance 
to recuperate and fill with digestants for 
the next feeding. —E. R. Blamey. 
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Efficacy of Saponin Vaccines 
against Anthrax 

Most workers, except Staub, and Ramon 
and Staub, seem agreed that saponin vac- 
cines have proved better than some older 
types of vaccines (e.g. the double Pasteur; 
Sobernheim’s). Kind (1922), Viljoen, Cur- 
zon and Fourie (1928), Quin (1929), Huber 
(1933), Manley (1934), have shown, how- 
ever, that single spore vaccines can give 
excellent results. Therefore saponin vac- 
cines, before a sound evaluation of their 
worth can be made, should be compared 
with good single spore vaccines. Unfortu- 
nately, little work has been done along 
these lines; and it is perhaps significant 
that saponin vaccine has found most favor 
in countries that had not, up to the time 
of adopting saponin vaccine, used good 
spore vaccines. In America, for example, 
the quality of anthrax prophylactics was, 
prior to the introduction of “Carbozoo,” 
very poor. Gochenour ez al. (1935) tested a 
large number of American anthrax prophy- 
lactics. These workers made the entirely 
wrong statement that one certain killing 
dose of virulent anthrax spores would al- 
ways kill a proportion of animals, however 
solidly these were immunized. They there- 
fore employed in their tests a virulent sus- 
pension that would not kill all uninoculated 
controls. Even when measured by such a 
weak standard, most of the vaccines tested 
gave meager or no protection. Apart from 
saponin vaccine, almost any good spore 
vaccine would have been a great improve- 
ment.—Sterne, Robinson and Nicol, in the 
Onderstepoort Journal of Veterinary Sci- 
ence and Animal Industry, 12:2, pp. 284-285. 
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give OIL PAINTINGS OF MOORE, STEWART AND KINSLEY HUNG IN THE K. S. C. 
vac- At the meeting of the Kansas City Veterinary College Alumni Association in Memphis during the A. V. M. A. 
their meeting last summer, a committee was appointed to procure oil paintings of Dr. Robert C. Moore (1852-1930), 
Dr. Sesco Stewart (1855-1918) and Dr. A. T. Kinsley, who were heads of the Kansas City Veterinary College 
ared from 1895 until it closed in 1918, for presentation to the Kansas State College, which took over the records 
ortu- of the K. C. V. C. when it suspended operations. 
along The paintings were completed and exhibited at the annual meeting of the Missouri Veterinary Medical 
icant Association at Excelsior Springs, July 1-2, 1940, where they attracted much favorable attention. After the 
meeting, they were taken to Manhattan and hung on the west wall of the students’ reading room in the 
favor Veterinary Division of the Kansas State College. 
ime 
um The paintings were by William Knox, a well-known Missouri artist. The committee having the matter in 
good charge consisted of Hugh E. Curry, Jefferson City, Chairman; J. A. Barger, Des Moines, Ia.; D. M. Campbell, 
mple, Chicago; C. D. Folse, Kansas City, Mo.; and Carl Norden, Lincoln, Neb. 
was, Robert C. Moore was graduated from the Chicago Veterinary College in 1887 and engaged in general 
" practice at Holton, Kans., till 1895, when with Drs. J. C. Sihler and Sesco Stewart he purchased the Kansas 
Z00, City Veterinary College from Dr. J. H. Wattles and associates. The institution was reorganized and began 
ted a operating immediately at 1404 Holmes St., Kansas City, Mo. Doctor Moore was president from 1898 until 
h 1913, when he resigned to engage in farming in western Kansas. In 1914 he became president of the St. 
pny- Joseph Veterinary College, which position he held until the school closed in 1923. 
irel 
we y Sesco Stewart was graduated from the medical department of Western Reserve University in 1878, and 
illing immediately began the practice of medicine in Oakland. Ia., which he continued until 1883, when he enrolled 
d al- in the Division of Veterinary Medicine at lowa State College, from which he was graduated in the famous 
class of 1885. Following his graduation he practiced veterinary medicine two years at Atlantic, Ia., and three 
wever years at Council Bluffs, Iowa, until appointed to the meat inspection service of the U. S. Department of Agri- 
here- culture in 1891. He was soon assigned to Kansas Cily, where he was in charge of the microscopic inspec- 
} tion until 1901 when he resigned. With Drs. Sihler and Moore he began the operation of the Kansas City 
, SUS- Veterinary College in 1895 as its dean, in which position he remained until his death, Feb. 17, 1918. 
lated Albert T. Kinsley was graduated from the Kansas State College with the degree of B.S. in 1899 and was 
ich a employed as assistant in the veterinary department, the head of which at that time was Dr. N. S. Mayo. In 
ested 1901 he received the degree of M.S. from the same inStitution, having majored in bacteriology. In 1904 he 
was graduated from the Kansas City Veterinary College and immediately began teaching in that institution, 
from first as assistant in histology and pathology and later as head of both departments. After Doctor Moore 
spore retired in 1913, he became president of the institution and held this office until the school suspended opera- 
tions in 1918, since which time he has operated the Kinsley Biological Laboratories in Kansas City. He is 
rove- the author of one textbook on veterinary pathology ani two on the diseases of swin. For a score of years he 
n the was editor of the swine department of VETERINARY MEDICINE. 


Sci- Under the direction of Moore, Stewart and Kinsley, tae Kansas City Veterinary College became the largest 


4-985 institution of its kind in the western hemisphere. It graduated a total of 1,789 students. 
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Young rats on a deficient diet were found 
by Drs. Sabin and Duffy of the University 
of Cincinnati, to be far more susceptible to 
a virus disease similar to infantile paralysis 
than rats fed a normal diet. They conclude 
that the increased susceptibility is due to a 
lack of vitamin B,, riboflavin or vitamin E. 
7 7 7 7 

It has been my experience, covering over 
30 years of active practice in canine medi- 
cine, that about 80% of the cases of sick- 
ness is due to errors in diet. This is empha- 
sized in the case of pet dogs which live a 
more or less sedentary life and which are 
painstakingly protected from all the vi- 
cissitudes of life—£. R. Blamey. 

v 7 7 7 

The soya bean has risen to eighth place 
among American crops. It was introduced 
into the United States 136 years ago, but 
has attained most of its popularity in the 
last decade. It is estimated the 1940 crop 
will be about 15,000,000 bushels worth 10 
million dollars. Its largest industrial use is 
in plastics (automobile parts, wall panels, 
clocks, furniture, ash trays, etc.) but it is 
utilized also in the manufacture of paint, 
oilcloth, varnishes, celluloid and rubber 
substitutes, and the like. Altogether, it is 
employed in 260 manufactured articles in 
addition to its extensive use in food for 
man and beast. 
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Tumor Specimens Wanted 

The Gastrointestinal Service of the Memo- 
rial Hospital for Cancer and Allied Diseases 
is much interested in cancer of the stomach 
in the lower animals, including fowl. The 
Service will be very grateful to any veteri- 
narians who will supply specimens, either 
gross or microscopic, of gastric tumors from 
animals. It will be pleased to render reports 
on the pathology of such tumors if desired. 

Veterinarians, including those engaged in 
meat inspection, should cooperate fully in 
this effort to learn more about cancer in 
animals as an aid to alleviation of the dis- 
ease in man. 

Specimens for examination should be sent 
in a 4% solution of formaldehyde (formalin 
and water, 1 to 9) to Dr. Geo. T. Pack, care 
of the Memorial Hospital for Cancer and 
Allied Diseases, 444 East 68th St., New York. 
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A 15-pound colt only 18 inches high, the 
offspring of a pony on the Thomas Tutt 
farm near Frankfort, Ind., has a good 
chance to live, according to the attending 
veterinarian. 
7 A v 5 
Vitamin B and vitamin E therapy is re- 
ported in the J. A. M. A. to have improved 
greatly five cases of wasted muscles in chil- 
dren that were thought to be crippled for 
life. The whole B complex was used and 
the E was given in the form of wheat germ 
oil. 
v v 7 7 
A relationship between leprosy and nutri- 
tion has long been suspected. Of recent 
years, B; hypovitaminosis has come to be 
regarded as contributing to susceptibility to 
leprosy and to the severity of the disease. 
Badger of the U. S. Public Health Service 
concludes from a series of experiments with 
rat leprosy that rats maintained on a B, 
deficient diet are definitely more susceptible 
to this disease than are normal rats, and 
the incubation period is definitely shorter 
also. Rats maintained on a diet deficient in 
calcium exhibit the same characteristics, 
presumably because they are also deficient 
in vitamin B, through the inability to util- 
ize it. 
? 7 7 7 
Grass Silage 
The use of hay crops, both legumes and 
non-legumes, for silage is increasing in 
popularity rapidly. It obviates losses in 
rainy haying seasons and may make a bet- 
ter feed of coarse stemmy hay even in sea- 
sons of good weather. To avoid spoilage, 
legume silage requires special preservatives 
such as acids or molasses or a liberal addi- 
tion of green corn or green sorghum, the 
desideratum being the inclusion of suf- 
ficient fermentable carbohydrates to pro- 
duce the necessary acid for preservation. 
Ensiling grasses and legumes retains 
more of the vitamins (except vitamin D) 
than curing as hay, but high protein silage 
is less palatable than good hay. Hay crops 
should contain about 35% dry matter when 
put into the silo, which means that they 
should be somewhat wilted when succulent. 
They should be cut to % inch length so 
that it may be compacted well. 
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A. the most nearly complete food, milk is 
without a competitor and is endorsed whole- 
heartedly by nutritionists everywhere. 

t v r A 

At least 50% of the children living in the 
northern part of the United States have at 
some time in their lives suffered from a mild 
form of rickets. 

5 A r A ? 

During the period 1920-1937, the esti- 
mated average per capita consumption of 
food in the United States was 1,446 pounds. 
Of this, 328 pounds was milk and cream 
and 45 pounds other dairy products; 132 
pounds, lean meats and fish; 30 pounds, 
eggs; 46 pounds, fats (excluding butter). 

5 A 7 v a 

An adult man needs approximately 1.32 
grams of phosphorus a day, a child 1.0 
gram per day, and a pregnant or nursing 
mother 1.32 grams. An adult man needs 
0.68 grams of calcium per day, a growing 
child at least 1.0 gram a day, and a preg- 
nant or nursing mother as much as a grow- 
ing child, or even more if she is producing 
a large quantity of milk. 

; a ae me F 

The subject of live stock development in 
the [English] Colonies cannot be discussed 
without first describing the work of the 
Colonial Veterinary Service in controlling 
and suppressing the serious cattle epi- 
zootics which not very many years ago 
used to sweep the country in periodic 
waves, decimating the herds and leaving 
behind a trail of misery and economic ruin. 
—Vet. Rec. 

id i 7 . 

With the- heading, “Isn’t this really 
America’s national dish?” pork sausage 
links and scrambled eggs were given a good 
send-off in a recent advertisement in Life. 
The photograph of these two products was 
certainly mouthwatering. The slogan ac- 
companying the ad read: “Pork sausage 
links and scrambled eggs—whether it’s 
morning, noon or night here’s the team for 
an appetite.” This and similar advertise- 
ments running currently in national maga- 
zines are part of the promotional campaign 
of the Institute of American Meat Packers 
to increase the consumption of pork sau- 
Sage links and liver sausage. 
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Danish cured pork exports to Great 
Britain amounted to 402 million pounds dur- 
ing 1939. This export is entirely cut off now 
by the ‘“’39 War.” It is thought that the 
greatly enlarged swine industry of Canada 
will be able to supply Britain with a large 
part of the pork formerly obtained from 
Denmark, and that rationing can be substi-- 
tuted for the remainder. 

PF Ds F: 
Meat Animal Production During 
1939 Set Record 

Production of meat animals on farms in 
1939 totaled 34.1 billion pounds live weight, 
according to a preliminary estimate of the 
Agricultural Marketing Service. This pro- 
duction was the largest of record, being 11% 
larger than in 1938, 13% above the 1928-37 
average, and 26% larger than the average 
of 1909-14. 

Production of each of the three species 
of meat animals—cattle and calves, hogs, 
and sheep and lambs—was larger than in 
1938, with hogs showing the largest in- 
crease. Production of cattle and calves, esti- 
mated at about 15 billion pounds, was about 


5% larger than in 1938, and about 8% larger 
than the 1928-37 average. Hog production, 


estimated at approximately 17 billion 
Younds, was about 18% larger than in 1938, 
and 17% above the 1928-37 average. Sheep 
and lamb production—about 2.2 billion 
pounds—was slightly larger than in 1938, 
13% above the 1928-37 average, and the 
largest since 1909. 

Gross farm income from meat animals in 
1939 was about $2,468,000,000. This was 3% 
larger than gross income in 1938, 9% larger 
than the 10-year (1928-37) average, and 
31% larger than the 1909-14 average. Gross 
income in 1939, however, was smaller than 
for all but one year of the period 1916 to 
1930, inclusive. 

Gross income from cattle and calves in 
1939 of $1,296,000,000 was about 11% larger 
than in 1938 and 22% above the 10-year 
(1928-37) average; gross income from hogs 
at $989,000,000 was 7% smaller than in 1938, 
and was 5% below the 10-year average; 
gross income from sheep and lambs in 1939 
of $183,000,000 was 11% larger than in 1938 
and 14% above the 10-year average—Na- 
tional Provisioner, 102:20. 
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An estimated total of 782,000,000 baby 
chicks were produced by 10,533 commercial 
hatcheries in the period beginning August 
1, 1937, and ending July 31, 1938. 


¢ 7  f v 


Clark, investigating the relation of age 
of layers to egg production, found that egg 
production declined at the average rate of 
19% each year as compared with the pre- 
ceding year. 

oA A g A 

A hen never scratches with her back to 
the light; she always faces it in order to 
search for tid-bits in the area she has 
turned over. So if all the light enters the 
house from the front, the litter quickly 
finds its way to the back. One or two small 
windows low down on the rear wall will 
remedy matters.—Poultry Digest. 
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There are 29 country-point auctions, all 
except two producer-owned and -operated, 
for the sale of eggs and poultry in this 
country. In 1939, 1,200,000 cases of eggs 
and 250,000 crates of poultry were sold at 
these auctions, the sales value of these 
products being approximately 11 million 
dollars. Most of these auctions are located 
in small towns close to large cities; about 
half of them are within 25 miles of a 
metropolitan population of half a million 
or more. d 
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Egg prices on December 15 were the low- 
est for that date in 30 years, Large Extra 
eggs averaging 13 cents a dozen less, and 
Medium Extras nearly 16 cents a dozen less 
than they were the year before. At the 
same time, feed prices increased sharply. 
so that where 4.35 dozen eggs were required 
to purchase 100 pounds of poultry feed in 
December, 1938, 8.12 dozen were needed in 
December, 1939. This situation resulted in a 
short hatch of chicks this spring. Over a 
period of years, an average of 7.5 dozen 
eggs has been required to purchase 100 
pounds of poultry feed. Since many poul- 
trymen are able to operate profitably at 
this level, the individual poultryman can 
use this figure as a yardstick; if he cannot 
make money over a period of years at this 
level, he should quit—Poultry Digest. 











It requires 28 million hens to supply the 
eggs consumed by the population of New 
York City. 

5 5 5 7 

Vaccination with a bacterin prepared 
from cholera organisms effectively reduces 
the losses from duck septicemia under 
practical farm conditions, according to 
Charles S. Gibbs of Lederle Laboratories. 

7 7 7 5 

In a study at Kansas Agricultural Ex- 
periment Station it was found that pullets 
fed condensed buttermilk and dehydrated 
grass had a significantly higher egg pro- 
duction than pullets fed cereal grass or 
pullets fed dehydrated alfalfa meal and 
condensed buttermilk. 
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R. W. Engel and P. H. Phillips found that 
eggs will not hatch unless their whites are 
rich in riboflavin. Because the amount of 
riboflavin in eggs is determined by the 
amount in feed given laying hens, it fol- 
lows that rations must contain plenty of 
riboflavin if hatchable eggs are to be pro- 
duced. Riboflavin is abundant in fluid or 
dried milk, whey, meat scraps and alfalfa 
meal, but low in soy bean oil meal and 
grains. 
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Agents for Arresting Hemorrhage 

H. P. Smith, Iowa State University, de- 
scribed two substances to induce clotting of 
the blood at the meeting of the Federation 
of American Societies for Experimental Bi- 
ology. One is blood plasma obtained from 
beef blood at the slaughter house. Appropri- 
ately treated and purified, this material 
stops bleeding almost instantaneously when 
sprinkled on the wound. It will prove life- 
saving to many patients following opera- 
tions, and to hemophiliacs whose injuries 
are on the surface of their bodies. 

The other substance, vitamin K, is par- 
ticularly useful in preventing bleeding in 
new-born babies, one out of every two or 
three hundred of whom are in danger of 
bleeding, and in older patients suffering 
from obstructive jaundice. For the babies, 
vitamin K can be administered during the 
first few days of life, the second to the 
fourth days being the danger period. 
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In 1939, the Michigan State Department 
of Health laboratories produced 65,000 single 
doses of rabies vaccine—enough to treat one 
new patient every two hours, night and day. 
More than 5,500 persons were subjected to 
the physical discomfort of 14 to 21 injec- 
tions of vaccine last year. In the last three 
years, there have been 12 deaths in Michi- 
gan attributed to rabies, five of them occur- 
ring in 1939—more than in any similar 
period of recent history. 

i, i Me 

There are figures to show that one-third 
of our nation is ill-fed, but these same fig- 
ures do not show how much of this unhappy 
situation is due to economic reasons and how 
much is due to ignorance or neglect. 

In the past extraordinary success in liber- 
ating man from the pestilential diseases has 
been achieved largely in the field of environ- 
mental sanitation. No great change has been 
required in man’s personal habits. Typhoid 
fever and cholera have been controlled 
through the engineer providing man with 
safe water. He has been saved from plague 
by keeping rat fleas from him. Smallpox and 
diphtheria have been made puny enemies by 
vaccination, and malaria and yellow fever 
can also be prevented by community effort. 
Now however, man is confronted with the 
challenge of increasing his own welfare by 
his own efforts—Victor G. Heiser. 

Y v v v 

Although rotation of pastures by alter- 
nate grazing of the grass by horses and 
then by cows or sheep is helpful in limiting 
the spread of roundworms, this is usually 
not practical or fully effective. In practical 
management of horses and mules, it is 
wiser to depend on medical treatment for 
removal of parasites, but unfortunately 
there has not yet been devised any single 
treatment that is effective against all the 
important groups of horse parasites. Oil of 
chenopodium is highly effective for removal 
of the strongyles, but has little or no effect 
on bots and ascarids. Carbon bisulphide re- 
moves bots and ascarids but not stronglyes. 
Two treatments will rid animals of most 
of the common parasites. Each treatment 
should be administered by a veterinarian, 
and there should be about a month between 
the two.—Benj. Schwartz. 
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Lentin is to be preferred over arecoline 
in equine indigestion because excessive and 
prolonged “cramping” after the passage of 
flatus and feces can be checked with the 
subcutaneous injection of atropine sul- 
phate.—W. J. Gibbons. 

r 7 7 ¢ 

As a profession we are losing a golden 
opportunity by not reporting disease condi- 
tions found upon post mortem inspection to 
regulatory authorities. A definite codrdinat- 
ing reporting system inaugurated wherever 
feasible would disclose foci of infection that 
go undetected by regulatory officials. The 
inauguration of such a system is a splendid 
opportunity for the veterinary profession 
of the United States to establish a system 
of disease control that would not be equalled 
by any other profession or country—Com- 
mittee on Policy, U.S. L.S.S.A. 

7 7 v 5 A 

The history of medicine is not a subject 
likely to carry much of a message to the 
immature mind. Students assume, often 
until the end of the internship, that it is 
the opinion of them held by doctors that 
matters. Then suddenly and bewilderingly 
it is the layman’s opinion that comes into 
play. Perhaps some inkling of the orienta- 
tion of the medical profession in time and 
in society would help. But I suspect that 
the medical historian’s principal value is in 
helping the teaching staff to understand 
their relation to their fellows in other fields, 
to recognize their opportunities and see 
their freedom as investigators, to enjoy their 
work in the framework of its previous 
growth. It is certain that as specialization 
continues to narrow our horizons and limit 
our experience, we must forcefully cultivate 
understanding of the meaning of those 
other disciplines on which we increasingly 
depend. Novel as the suggestion may seem, 
some effort must be made to refresh and 
inform the teachers as well as the students 
in a well balanced medical school. It is not 
the past that matters, but the fullest pos- 
sible understanding of that moment in his- 
tory which we call the present. Witness the 
interest of the masters of medicine in its 
history if you hold the history of medicine 
to be a meaningless ornament to a school. 
—Alan Gregg, M.D., in Jnl. A. M. A. 114:13. 
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Florian 


We think every veterinarian when he 
sees the newly-released Metro-Goldwyn- 
Mayer motion picture “Florian” will agree 
with the sentiments expressed by Dr. John 
R. Mohler, Chief of the Bureau of Animal 
Industry, U. S. Department of Agriculture, 
in the letter to Mr. Will H. Hays, President 
of the Motion Picture Producers and Dis- 
tributors of America, Inc., which follows: 


Recently it was my pleasure to view the 
motion picture entitled ‘Florian,’ produced 
by Metro-Goldwyn-Mayer, in which the part 
of Doctor Hofer was played by Charles Co- 
burn. This picture was especially pleasing to 
me because of the fair and understanding 
manner in which it portrayed the veterinary 
profession. 

I mention this picture since it is in such 
contrast to the frequent tendency of dis- 
paraging veterinarians by epithets such as 
“horse doctor” or otherwise presenting the 
profession’s work in an unfavorable light. 
Such attitudes have occasioned much regret 
and displeasure on the part of the 12,000 
veterinarians of this country, their families, 
and associates. 

Knowing of your desire to be fair and to 
welcome information likely to be beneficial 
to the motion picture industry, I may add that 
the veterinary profession now enjoys the 
esteem of medical groups and other scientific 
bodies. This recognition is due, in part, to 
much productive research and many adapta- 
tions of veterinary knowledge to practical 
uses in human medicine, in agriculture and 
industry. The press and radio also have been 
very fair to the profession and frequently gen- 
erous in their presentation of important new 
developments. 

Some years ago, I recall, you witnessed 
some educational films produced by the U. S. 
Department of Agriculture, including one 
dealing with parasites of swine. In case you 
recall the incident, that picture, which had 
wide circulation, illustrated how veterinary 
science aids in the efficient and ample pro- 
duction of the country’s meat food supply. 

I fully appreciate the fact that commercial 
motion pictures are produced primarily for 
entertainment and that references to profes- 
sional groups are usually an incidental feature. 
My purpose in writing, in addition to com- 
mending Metro-Goldwyn-Mayer for its film 
“Florian,” is to inform you of the interest of 
veterinarians in the accurate portrayal of 
their profession through motion pictures, 
whether the reference be a major or minor 
part of the picture. Although asking for no 
special consideration, this profession will ap- 
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preciate any action that you may take when 
the occasion arises, in line with the views here 
presented. 

The fair manner in which the veterinary 
profession is depicted in the character of 
“Doctor Hofer” is not an accident. When 


Chief Mohler 


preparing the script for this picture, the 
studio wrote VETERINARY MEDICINE for infor- 
mation about the veterinary profession. In 
compliance with this request, the studio 
was supplied with a set of Veterinary Mili- 
tary History, a number of copies of VETER- 
INARY MEDICINE, and several other publica- 
tions depicting the achievements of the 
profession and its outstanding contribu- 
tions to the progress of nations. 

“Florian” is the name of a Lippizan stal- 
lion bred and reared on an estate of Em- 
peror Franz Josef just before the outbreak 
of the World War. The stallion has a prom- 
inent part in the picture before and during 
the World War, in the Revolution in Au- 
stria that followed the Armistice of No- 
vember 11, 1918, and the aftermath. The 
picture, beginning on the Lippiza estate 
near the Swiss border, continues in Vienna, 
with the Austrian troops, and finally ends 
in New York City. Mr. Coburn plays the 
part of a veterinarian who assisted at the 
birth of “Florian” and in general is the 
sage of the play, social and political. He 
portrays a delightful character, wholesome, 
dignified and entertaining. 
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Mr. Geo. A. H. Scott, Chicago, executive 
secretary of the Illinois Humane Society, 
has held that postion more than 40 years. 

id 7 7 rf 

Sulfanilamide, according to Epstein, is 
an efficient remedy for that type of impetigo 
caused by streptococci. Unfortunately, most 
impetigo is caused by staphylococci, against 
which this remedy is not effective. 

7 7 7 7 

Cannibalism among chickens is _ pre- 
vented by including an adequate amount 
of salt in the diet. The vice can be cured 
by the addition of plentiful salt to the 
ration, according to Prentice in the Jour- 
nal of the Ministry of Agriculture. 
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Duck Business 


Capt. James Rankin is credited with be- 
ing the originator of commercial duck rais- 
ing, which he started near Boston 65 years 
ago. 

At the present time, the commercial 
duck industry produces about 12 million 
birds annually. Within an area of 20 
square miles in Suffolk County, Long Is- 
land, there are 90 duck farms which pro- 
duce annually from 20,000 to 250,000 ducks 
each; or half the total production in the 
United States. A nearby district in lower 
Massachusetts, Connecticut and Rhode Is- 
land, produces about three million ducks 
annually, or half the number produced in 
Long Island. 

Breeding ducks start laying about the 
middle of November and continue for six 
or seven months, laying 125 to 135 eggs per 
bird. The ducks are hatched in incubators 
and at seven weeks of age are driven into 
the fattening pens. At 12 weeks of age, they 
reach mature weight and are shipped to 
market. 

The feeding ration is made of yellow corn 
meal, wheat bran and wheat flours (either 
low grade flour or wheat middlings), meat 
Scraps, alfalfa meal and soy bean meal, 
and perhaps whole ground oats. The ration 
is fed as damp mash, but large quantities 
of drinking water also are required for 
ducks. Sanitation is regarded as very im- 
portant on commercial duck farms. 
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T. P. White Doesn't Stay Retired 


Dr. Timothy P. White, whose retirement 
from the Bureau of Animal Industry was 
reported in these pages recently, has been 
appointed professor of Anatomy and His- 
tology in the School of Veterinary Medi- 
cine, Middlesex University, Waltham, Mass. 

Born in Nova Scotia in 1872, Doctor 
White was graduated from the Kansas City 
Veterinary College in 1911, and at once en- 
tered the federal Bureau of Animal Indus- 
try. He was appointed Chief of the Hog 
Cholera Control Division in 1916. He de- 
signed many of the posters and panels used 
for display on the subject of swine. 

In 1935 he took over the inspection of 
animal imports with headquarters in Lon- 
don, and also served as a member of the 
advisory committee on animal diseases for 
the League of Nations. He prepared the 
English abstracts of the French papers and 
vice versa for the report of the XIII Inter- 
national Veterinary Congress. 


t bf - - 


American Kennel Club 

There are approximately 15,000,000 dogs 
in this nation, and at a dime a head their 
bone bill alone runs up to $1,500,000 a day. 
The non-profitmaking American Kennel 
Club has the names of 1,800,000 blue- 
blooded bowwows registered at $2.00 per 
growl. 

Featuring a 3,000 volume dog library, its 
quarters comprise innumerable private of- 
fices, and a great file room in which over 
100 girls adjust records of animals named 
Maro of Maridor, Nornay Saddler and Pay 
Off of Wisaboo. (Saddler’s recoyvd covers 
seven filing cards.) 

Once a month the board of 12 directors, 
most of them from Eastern cities, meets to 
discuss show policy and hear complaints. 
Occasionally some miscreant must be dis- 
ciplined, such as the one who tried to 
register the names of 100 puppies out of 
the same bitch in one year. Last year the 
club’s clerks filed the names of 80,000 dogs. 

Showing dogs is the only sport extant 
that is too popular for most newspapers to 
cover. So the Kennel Club’s library has 80 
American dog magazines on its tables and 
20 more from foreign countries —PM 





480 





VETERINARY MEDICINE 


The Newspapers Say— 


Youngsters whose families are unable to find 
funds for rabies vaccine treatment for their 
pet dogs will find a bit of aid in the person of 
Dr. B. O. Fisher, veterinarian, who announced 
Monday he was willing to donate the treat- 
ments in such cases.—Great Falls (Mont.) 
Tribune. 

Page, N. Y. Sun, and others who think 
that rabies vaccination is merely a veteri- 


nary racket. 
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Third Hydrophobia Victim Dies 

Upon the death June 10th in Bergen County 
(New Jersey) of a third hydrophobia victim, 
the Bergen County Medical Society declared 
the situation “alarming” and called an emer- 
gency meeting of all physicians at the Bergen 
Pines Hospital. Dr. Joseph R. Morrow, super- 
intendent of the hospital, who has seen the 
three victims die, said the physicians and 
State and municipal health authorities must 
draw up a plan for emergency action that 
would bring an end to the spread of rabies in 
Bergen.—New York Times. 


A ? ? g 


State-Wide Vaccination—Rabies 
Reduction 


The stand against rabies taken by the peo- 
ple, Legislature, and State Board of Health of 
Mississippi has reduced cases of this disease 
66% during the past two years. Whereas posi- 
tive dog head examinations totaled 744 the 
two years before compulsory vaccination was 
started in July, 1938, only 253 positive cases 
have been found since that time.—Lucedale 
(Miss.) Times. 

Mississippi has a state-wide compulsory 
anti-rabies vaccination law. 
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Louisiana Bill Stuns Dog Owners 


An unusual example of legislation by indi- 
rection, which has been used to a certain ex- 
tent in the program to push compulsory use 
of anti-rabies vaccine, is found a bill which 
recently passed the lower chamber of the 
Louisiana legislature. It provides that dogs 
are property—if they have been vaccinated. 

For some years, Louisianans who question 
the merit of the one-shot vaccines have been 
both vigilant and militant in fighting pro- 
posals to make its use compulsory. So far they 
have succeeded in staving off any compulsory 
vaccination statute. 

They were taken by surprise however, when 
the lower house passed a bill which defined the 
dog as personal property, giving owners the 
right to sue for the recovery of stolen pets, 


and then added the proviso that it applied 
only if the dogs had been vaccinated against 
rabies.—N. Y. Sun. 
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Warns of Vaccine in Bang’s 
Disease 

Vaccination of cattle against Bang’s dis- 
ease is still in the experimental stage and 
should not be practiced as a control measure 
until recommended by the federal government 
on the basis of its scientific findings, the Wis- 
consin department of agriculture cautions live 
stock owners. 

It is unsafe for cattle owners yet to con- 
clude that vaccines are the solution to the 
Bang’s disease control problem, Dr. V. S. Lar- 
son, state live stock sanitation chief, advised, 
since glowing results can even be produced, at 
times, through nostrums such as a solution of 
carbolic acid, brown sugar and wheat bran, 
blue stone in drinking water, and “dozens of 
other so-called remedies just as useless.” 

Wisconsin statutes provide that any owner 
of cattle vaccinated with a Bang’s vaccine 
subsequent to April 1, 1939, without the au- 
thorization of the state department of agri- 
culture, shall be denied indemnity on any 
cattle in his herd that react to Bang’s test. 
—Milwaukee Journal. 
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What! No County Agent 


Poultry diseases have probably caused the 
largest loss [to South Dakota farmers] and 
are largely due to the fact that farmers have 
purchased drugs and vaccines for use without 
veterinary service. This has resulted in what 
poultry authorities tell us—an annual loss of 
about one-third of the chickens on the aver- 
age farm in this area. 

The consumers have been trained today to 
demand more healthful food products. Meat 
and dairy products must compete with many 
other products which are emphasized for their 
health building qualities. We cannot afford to 
have the wholesomeness and healthfulness of 
our products challenged. This means that we 
must produce live stock freer of disease. There 
are about seven important animal diseases 
which are present in this area that can be 
transmitted to humans. More emphasis should 
be given to this phase, although we do not 
want to injure our market for live stock 
products. 

The suggestion that the problem of veteri- 
nary service be initiated and promoted through 
the new county live stock associations of 
South Dakota is very timely.—Aberdeen 
(S.-D.) Farmer. 
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Pseudo-rumination 


The statement in Deuteronomy,” ... as 
the camel and the hare and the coney; for 
they chew the cud but divide not the hoof, 
therefore they are unclean to you,” often 
has been a subject of discussion among 
naturalists and others who have been at a 
loss to know what induced the ancient 
rabbis to include the hare and coney among 
ruminating animals. 


In a recent issue of the Veterinary Record, 
Dr. E. L. Taylor of the Veterinary Labora- 
tory, Ministry of Agriculture and Fisheries, 
Weybridge, reviews the literature on the 
subject and adds observations of his own. 
From this it appears that: 


Ch. Morot, a French veterinarian, in 1882 
reported that rabbits produce two kinds of 
feces, small, soft, mucus-coated pellets at 
night and the familiar harder, rougher kind 
in the daytime. He observed that the soft 
pellets were swallowed by the animal and 
could be found in the stomach if that organ 
were examined in the morning. 


In June of last year, 57 years after Morot’s 
report, Dr. Holger Madsen, a Dane, pub- 
lished in Nature the first confirmation of 
Morot’s conclusions, answering in the af- 
firmative the question he proposes, “Does a 
rabbit chew its cud?” 


Taylor in a careful piece of research sup- 
ports the observations of Morot and Mad- 
sen (and perhaps of the ancient rabbis) and 
determined also that the rabbit takes these 
soft pellets direct from the rectum and 
swallows them. This type of coprophagy is 
physiological and he deduces is concerned 
with the digestion of cellulose. Since the 
term coprophagy has by usage come to in- 
dicate an abnormality or pathological state, 
and since in the rabbit this type of ingestion 
of the feces is perfectly normal and physio- 
logical, Taylor protests its being called 
coprophagy, suggesting instead the term 
pseudo-rumination. 


The publication of Taylor’s observations 
led to a spirited exchange of letters in the 
correspondence section of the Veterinary 
Record between Dr. Tom Hare, who denies 
the validity of Taylor’s conclusions and 
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avers that the animals which he observed 
were not healthy ones, and Taylor, who 
upholds his conclusions and says that his 
experimental animals were healthy. The 





E. L. TAYLOR 


Doctor Taylor received his veterinary degree from 
Liverpool University in 1923; spent six months at the 
School of Parasitology in Paris, and 12 months with 
Maurice C. Hall in Washington. He is now Senior 
Research Officer of the Department of Parasitology 
of the Ministry of Agriculture, Weybridge, England 


parting shot in the battle of wits between 
the two is Hare’s, who quotes an “anony- 
mous poet” as saying. 

“E. L. T. is very funny 

In stating that a normal bunny 

Enjoying health and merriment 

Always eats its excrement. 

To claim this for the Weybridge rabbits 

Does not surprise us, since their habits 

Must conform with expectations 

And civil service regulations.” 


Fee is 7 


Tetanus Prophylaxis 


In the World War each wounded nian re- 
ceived an injection of tetanus antitoxin 
almost before his wounds were dressed. In 
the present European war, soldiers receive a 
prophylactic vaccination with tetanus tox- 
oid along with their antityphoid vaccination 
and have no further concern about lockjaw. 
In the French army all horses, too, received 
tetanus toxoid when purchased. 
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The 77th Annual Meeting of the American 
Veterinary Medical Association will be held 
in Washington, D. C., the week beginning 
August 25th. No meeting since the one held 
in connection with the 12th International 
Veterinary Congress in 1934 has offered 
equal attraction to members and other vet- 
erinarians and their families. Washington 
and its environs offer so much of scenic, 
historical and political interest that it never 
loses its attraction for even the most fre- 
quent visitor. In addition to this, arrange- 
ments for the meeting have been in the 
hands of masters. 


The Dog Food Testing Program 
Many matters of importance will be up 
for consideration during the meeting. Sev- 
eral problems of national concern to the 
profession require solution. Among them is 
the dog food testing program undertaken a 
year ago at Memphis. This has attracted far 
more attention throughout the year than its 
importance justifies, probably because of 
the general feeling that it has been so con- 








The Washington Meeting of the A.V. M. A. 





ducted as to jeopardize the good name and 
prestige of the association and even threat- 
ens to bring the whole profession into 
disrepute with a substantial part of the 
public. The factors chiefly responsible for 
this have been unwise advertising — ob- 
noxiously flaunting the name of the asso- 
ciation as sponsor for certain dog foods, 
and undiplomatic methods of attempting 
to “sell” this service to the dog food indus- 
try, which misled it into thinking the whole 
project is simply a racket—an attempt to 
levy tribute on a great industry. 


If they were not already obvious, the ex- 
perience of the past year has highlighted 
the following among other weaknesses and 
inherent failures of the program: 


1. The A. V. M. A., although responsible, is 
without authority in the project. 

The A. V. M. A. cannot safely lend its 
name and prestige to any project over 
which it has no control nor direction. 


2. The American Animal Hospital Asso- 
ciation is too small in membership and its 
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interests insufficiently diversified to repre- 
sent the veterinary profession of this coun- 
try in any matter of general policy. 


The A. A. H. A. is an able group of veteri- 
narians; none better. In numbers, however, 
it is comparable to a large city association. 
Great cities of the size of Detroit, San Fran- 
cisco, Cleveland, Pittsburgh, New Orleans, 
St. Louis, etc., have but a single representa- 
tive in the association or none at all. Chi- 
cago, for example, which constitutes an 
enormous dog food market, has no member 
in the A. A. H. A. among its veterinarians. 
There are many whole states, important 
ones from a veterinary standpoint, which 
are not represented in its membership. 


3. The manufacturer is required to pay 
$950 annually to get and use the seal. 


There should be no charge to the manu- 
facturer for obtaining a seal. Merit of his 
product and merit alone should be all that is 
required of him. In the words of a promi- 
nent official of the American Medical Asso- 
ciation: “The passing of money from the 
recipient to the donor of the award is re- 
pugnant to the very idea of awards of 
merit.” No organization whose approval is 
worth having has heretofore ever set a price 
upon it. It would take a fertile imagination 
to conceive of the A. M. A. or Good House- 
keeping Institute in such a role. 


4. No specific standard is set which the 
dog food must meet to warrant the award of 
a seal. 


A minimum standard should be estab- 
lished that will definitely and positively ex- 
clude the manufacturers of inferior brands 
of dog food from the group of possible seal 
holders. It is not sufficient for the commit- 
tee to promise that no inferior food will be 
granted a seal. Committees change, and no 
manufacturer of the better foods can afford 
to risk classification with the makers of in- 
ferior foods. The manufacturers’ demand 
that a standard be set that will exclude in- 
ferior brands is a reasonable one. This is 
not to imply that the present committee has 
not awarded seals on merit, but only that a 
guarantee is in order that future commit- 
tees will always do likewise. 


5. Members of the A. V. M. A. have been 
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kept completely in the dark regarding the 
manner of administering the plan. 


The membership should be informed of 
every detail of the project and its operation. 
Only in this way will it receive the support 
without which the seal is worthless to the 
holder. 


6. The tests which comprise the chief 
basis for certificatien are not made by 
veterinarians and the subsequent “practi- 
cal” tests by veterinarians are so vaguely 
described as to appear a mere perfunctory 
gesture. 

The inspection of dog food should be 
placed in the hands of the veterinary pro- 
fession in a way that will not require a tor- 
tuous explanation to make it seem to be so 
placed. 


Of the foregoing prerequisites, only Num- 





There is no veterinarian in Amer- 
ica but takes pride in the federal 
Bureau of Animal Industry—the 
largest veterinary organization in 
the world and the most productive. 
Its vast system of meat inspection, 
its prophylactic cordon against 
foreign animal diseases, which 
circles the nation, its far-flung 
field force combating successfully 
indigenous diseases of animals in 
every state, and perhaps most of 
all its great research center at 
Beltsville, Md., from which there 
is a constant flow of new informa- 
tion to make the production of 
live stock in this country a less 
hazardous and more profitable in- 
dustry, and an ample supply of 
nutritious food for the nation a 
greater certainty, are all matters 
that reflect credit and lend im- 
portance, dignity and prestige to 
the veterinary profession every- 
where. The Washington meeting 
will afford those who attend an 
opportunity to visit the adminis- 
trative heads of this organization 
in their offices, the laboratories in 
Washington, and the research sta- 
tion at Beltsville. 




















The White House and the numer- 
ous Executive Departmental Build- 
ings will be open to the public 
during the time of the Washington 
meeting, and most visitors to the 
convention will no doubt take ad- 
vantage of this opportunity of 
seeing them. 








ber 4 has been challenged as impracticable. 
We think it is not impracticable and offer 
the following as an example only and with 
no suggestion that the specific provisions 
should be adopted. 


For Canned Dog Food 


1. It shall be made in an establishment 
operating under the meat inspection regula- 
tions of the Bureau of Animal Industry, U. S. 
Department of Agriculture. 

This is important. At the outset it recog- 
nizes a veterinary inspection that we all aver 
is good enough for human food. It insures that 
no diseases products are used and that the 
food is made in clean, sanitary surroundings 
and is itself free from filth. It guarantees that 
the meat or meat-products it contains is from 
the carcasses of slaughtered animals. It in- 
sures that it is truthfully labeled and in fact 
provides for just about everything required 
except nutritional value, which must be 
determined otherwise. 


2. It shall contain not less than 15% of pro- 
tein, of which at least one-half shall be from 
animal sources. 


3. It shall contain not less than 6% of fats, 
of which at least two-thirds shall be of animal 
origin. 

4. It shall contain not more than 2% of 
crude fiber. 

5. It shall contain vitamins A, B,, B com- 
plex, D and E, in at least the following 
amounts: 

Here list the amounts per gram or per 
calory believed to be adequate, as for example 
16 USP units of vitamin A, 5 USP units of 
vitamin B., 8 B-S units of vitamin B. and 
4 USP units of vitamin D per 100 calories. 

6. It shall contain at least 600 calories per 
pound. 

7. It shall contain not more than 70% water. 

8. It shall constitute an adequate ration for 
maintenance, growth and reproduction of dogs 
for at least three generations. 
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9. A manufacturer of an approved dog food 
shall make no statement on the labels of cans 
or other packages, in advertising or in any 
other promotional material that is not true 
and for which on proper request he does not 
furnish adequate proof. 

Similar and appropriate provisions can as 
readily be prescribed for dry foods. 


Any one of six of the foregoing provisions 
would, we believe, alone exclude every five- 
cent can of dog food on the market, cer- 
tainly would exclude all but one or two of 
them. Yet all nine of these provisions are 
substantially met by all the better canned 
foods on the market. At the same time they 
permit a very wide choice of ingredients 
and formulae. 


At the Washington meeting, the A. V. M. 
A. should consider the abrogation of its con- 
tract with the A.A.H.A. (the contract itself 
provides for such cancellation). There are 
headaches in it. If continued certification 
of dog food is desired, it might well recon- 
sider its own plan—a plan worked out by a 
committee appointed in 1933 (before the 
A. A. H. A. was organized) and recom- 
mended by the Executive Board at the 
Omaha meeting in 1937. This recommenda- 





The ladies’ program will be a full 
one. In addition to sight-seeing 
excursions to Washington’s many 
points of interest, and the conven- 
tion trip to Mount Vernon, a lunch- 
eon at the Mayflower Hotel, a 
card party, a meeting of the 
Ladies Auxiliary in the picturesque 
Italian Gardens of the Mayflower, 
and several other features have 
been planned for them. 


For those interested in art, the 
famous Corcoran Gallery of Art 
contains a thoroughly representa- 
tive collection of the work of 
American painters and sculptors: 
the National Gallery of Art fea- 
tures paintings by masters of 
many nationalities, and the Freer 
Gallery of Art houses the largest 
single collection of Whistler's 
works in existence. 
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In addition to the show in the big 
top many lesser organizations will 
hold meetings in Washington dur- 
ing A. V. M. A. week. The newest 
of these is the Practitioners Asso- 
ciation (A. S. V. T.) organized only 
last spring. It will meet Monday, 
August 26th at 2:00 p. m. in the 
Mayflower. All veterinarians, 
members and non-members alike, 
are invited to attend and learn 
first hand what this new organiza- 
tion is doing for the practitioner. 








tion of the Executive Board was that the 
Association establish a Council on Feeds 
and Forage for the purpose of certifying 
those that are worthy. The hour was late 
and the meeting hall suffocatingly hot when 
this report was presented to the House of 
Representatives. The discussion threatened 
to be prolonged; the recommendation was 
tabled, and has not since been recalled for 
consideration. At that time the A. V. M. A. 
committee advised against making a charge 
to manufacturers for an examination of 
their products, stating in part: 


“Although the project [the program of the 
A. A. H. A.] is a step in the right direction, it 
has objectionable features which this Asso- 
ciation cannot afford to overlook. The main 
objection is one of ethics. The American Ani- 
mal Hospital Association proposes to collect 
from the individual manufacturers, in ad- 
vance, the cost of each investigation [actually 
more than nine times the cost of the investi- 
gation]. The ethics of this plan of defraying 
the cost is a matter to be carefully weighed 
by the House of Representatives. It may not 
be generally known that the Council on Foods 
of the American Medical Association, which 
bears the same relation to the medical profes- 
sion as this committee bears to the veterinary 
service, does all of its researches and investi- 
gations at the expense of the association. We 
are advised that accepting money for making 
such investigations would be obnoxious to the 
medical profession. While it may not always 
be wise to follow blindly the customs of other 
professions, it is nevertheless always unwise 
to act prematurely where questions of profes- 
sional ethics are involved. Questionable stand- 
ards of ethics, once established and approved, 
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do incalculable harm to our program of build- 
ing up sympathetic public relations. In this 
particular instance, no matter how thoroughly 
the research work would be done, the certifi- 
cations paid for by the producers might be 
discredited to a considerable extent, and thus 
defeat the purpose of the project entirely.” 

The chairman of the committee further 
stated that two Federal laboratories had of- 
fered to make, without charge, the necessary 
tests of animal feeds and forage, provided 
the A. V. M. A. undertook the plan. 

The Executive Board recommendation 
tabled at Omaha should be recalled and 
considered upon its merits. A broader plan, 
one that included the commercial feeds for 
farm animals would have a much wider ap- 
peal to our members and would appear to 
the public to be more logical for the veter- 
inary profession to undertake. 





Tomb of the Unknown Soldier 
Arlington National Cemetery 





An impressive ceremony will be held 
at 11 a.m. Monday, August 26th, 
when members of the A. V. M. A. 
will meet in Arlington, across the 
Potomac from Washington, and 
place a wreath on the tomb of the 
Unknown Soldier. Col. R. A. Kelser, 
V.C., has arranged for a troop of 
cavalry from Fort Meyer to take 
part in this ceremony, thus giving it 
official and military significance. 
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Organizing the Veterinary Service 


of the World War 


Never was an army service or a profession 
put into a more disadvantageous position 
than was the veterinary service of the army 
and the veterinary profession of the coun- 
try at the outbreak of the World War. 

Only recently—too recently—the Congress 
had given the veterinary service of the army 
all it had asked for and more, but not 
enough. For half a century, the veterinary 
profession of the country, represented by 
its national organization and the veteri- 
narians in the army, had besought of 
the Congress commissions for army veteri- 
narians and promised that the authority 
inseparable from commissions would enable 
them to render the army and the country a 
good veterinary service. 

Within a year, June 3, 1916, the Congress 
had granted this—the commissions, not as 
they had usually been asked, in the grade 
of first lieutenant, or of captain, but in 
grades from second lieutenant to major. 
The Congress had not, however, granted 
authority to create a veterinary corps with 
a responsible head, appropriate depart- 
ments, officers and enlisted personnel. This 
was to wait for an Act of Congress in May 
of the following year. The veterinary serv- 
ice of the army on April 6, 1917, when war 
was declared against Germany, was still a 
regimental service. 

Even though the National Defense Act of 





The universal interest in National 
Defense makes this discussion 
timely. It is taken from Chapter 
XXX of Veterinary Military History 
of the United States and, in addi- 
tion to its historical interest at this 
time, it constitutes a valuable 
guide of how not to mobilize the 
veterinary service of the country 
for its defense in a major emer- 


gency. 











June 3, 1916, did not grant authority for the 
organization of a veterinary corps, it was 
regarded as inevitable in 1916 that this 
would come. Failure to make any prepara- 
tions or to develop any plan for a veterinary 
corps during the critical times of 1916 is 
simply inconceivable without an examina- 
tion of the conditions then obtaining. 

To begin with, Surgeon General Gorgas 
was then. 62 years of age. Long service in 
the tropics had sapped his strength and im- 
paired his health. He was the most distin- 
guished medical officer in the whole world. 
Under his direction, Walter Reed and his 
associates had discovered the role of the 
Aedes aegypti in yellow fever, classed as the 
greatest single medical discovery of all time. 
Under his immediate supervision, with the 
backing of General Wood, Havana, a pest 
hole of disease and filth for 300 years, had 
been cleaned up, yellow fever exterminated 
and the city made one of the most cleanly 
and healthful anywhere; and greater still, 
under his administration, the Panama 
Canal Zone, which had proved a graveyard 
for the French when De Lesseps attempted 
to build a canal, had been made one of the 
most healthful spots in the world, with a 
death rate lower than that of any city in the 
United States. 

Nothing could add to the fame of Gen- 
eral Gorgas, or the luster of his name, but 
even a partial failure of the Medical Corps 
in the impending conflict, could detract 
from it. An inconceivable amount of work 
was required to get the Medical Corps ready 
for the responsibility expected of it, and 
the Surgeon General proceeded to do it and 
to do it well. There was no authority for 
the organization of a veterinary corps and 
in the press of other matters, no official 
plans for a future contingency was made. 

This failure on the part of the Surgeon 
General to plan for the future did not es- 
cape criticism. Colonel White attributed 
many of the early difficulties of the veteri- 
nary service to it, saying at the New Orleans 
meeting of the A. V. M. A. (November, 1919) : 
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We had absolutely no nucleus around which 
co build. It was necessary, therefore, in this 
emergency (1917) for us to form a nucleus. 
Time was fleeting, hours even were precious... . 

The Surgeon General made no effort to 
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believed, as the army veterinarians had told 
him, erroneously, that what was requisite 
had been accomplished. Turner, his princi- 
pal adviser, had been out of the army nearly 





CLASS OF REGULAR ARMY VETERINARY OFFICERS IN THE FORAGE INSPECTION LABORATORY. ARMY 
VETERINARY SCHOOL, ARMY MEDICAL CENTER, WASHINGTON, D. C. 


All newly commissioned veterinary officers are given a course in grain and forage inspection as a part of 

their military training. Their early training includes also a five-month course in military veterinary medicine 

at the Army Medical School and a three-month course in basic military training at the Medical Field Serv- 
ice School at Carlisle Barracks 


organize a veterinary service until this coun- 
try had been at war four months. Authority 
from the War Department was not obtained 
for the organization created in the interim to 
function until eight months had passed after 
we had entered the war. No adequate organi- 
zation of the veterinary service overseas had 
been formed until two months and seven days 
before the signing of the Armistice. So, gentle- 
men, we got a very late start. 

Colonel Marshall, at the same meeting, 


excused the delay on the following grounds: 

The extra tasks and responsibilities devolv- 
ing upon the Surgeon General in command of 
the Medical Department, as the possibilities 
of war became probabilities, had rendered it 
impossible for that officer to organize a proper 
veterinary service or to acquaint himself with 
its needs, and the capabilities of the few 
[veterinary] officers then available in that 
branch. 


The American Veterinary Medical Asso- 
ciation, which had so long, so earnestly and 
in the end, so effectively interested itself in 
the welfare of the veterinary service of the 
army, might have been expected to initiate 
such planning, but cannot be censured for 
not doing so. W. Horace Hoskins, its leader 
in these matters, had no knowledge of mili- 
tary science nor of army organization. He 





20 years and with all was disconcerted that 
the veterinary service had been placed in 
the Medical Department. The president 
(Archibald) of the American Veterinary 
Medical Association neither knew nor cared 
anything about the veterinary service in 
the army; no one took the initiative. 

Of course, the initiative in this matter 
should have come from the army veteri- 
narians, but here again there were peculiar 
circumstances that made it unlikely. Among 
the junior veterinarians in the service there 
were undoubtedly some that would have 
taken the matter up had they not been 
juniors; but among the senior officers it was 
different. Twenty years earlier, Schwarzkopf 
would have been fired with enthusiasm by 
the provisions of the National Defense Act 
of June 3, 1916, and without orders and in 
spite of restraint, would have set about 
planning an organization and acquainting 
the whole veterinary profession with the 
need of additional legislation to authorize 
it; but Schwarzkopf was old; he looked for- 
ward to early retirement and to many 
peaceful years, enjoying retired pay greater 











Most of the major blunders made 
in organizing the military veterin- 
ary service in 1917 could not recur 
at this time. Some of the earlier 
deficiencies have been remedied 
by congressional action, but more 
important, we now have a vet- 
erinary corps in the regular army 
which is informed as to army re- 
quirements in the matter of veter- 
inary service. Twenty-three years 
ago no army veterinarian in this 
country, at least none among the 
seniors, had any conception of 
other than a regimental veterinary 
service. Their notion of the organi- 
zation of a veterinary service for 
the vast armies being mobilized 
was to find veterinarians that 
could be commissioned and as- 
signed to regiments and divisions 
as they were organized. 








than that he had received for active service 
during a long career in the army. 

Twenty years earlier, Griffin, too, would 
immediately have acquainted the whole 
profession with the shortcoming of the pro- 
visions of the new law, and the necessity 
for additional legislation and further or- 
ganization of the veterinary service on an 
army, rather than on a regimental basis. 
Never has the deadening effect of dull army 
routine been better illustrated than in the 
transformation of the Griffin of 1887 and 
1898 to the Griffin of 1916. As a veterinary 
practitioner and as a young veterinarian in 
the army, his virile pen was enlisted in the 
cause of better veterinary service for the 
army and better treatment for army veteri- 
narians. As an experienced army veteri- 
narian in the war with Spain, his satire was 
unbounded when he described the deplor- 
able conditions that prevailed at Tampa; 
and in Cuba, in spite of repression, he ini- 
tiated and carried out a feeding experiment 
of great potential value to the army and to 
the country. But, dull years in isolated 
frontier army posts and the flight of time 
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had made of Griffin a different man. His 
ambition now was to be the best teller of 
Irish stories in the army, and he probably 
was. To amuse his fellow officers and their 
ladies, he dressed in kilts and sang Scotch 
songs—as well as Harry Lauder himself, it 
was thought on more than one lonely army 
post. And so one could go through the list 
of senior officers in the veterinary service 
of that day. Schwarzkopf and Griffin are 
mentioned because earlier they had shown 
particular activity in promoting better army 
veterinary service. 

Nevertheless, something was done; in 
fact, had already been done before the en- 
actment of the law providing for commis- 
sions for veterinarians. A list from which to 
organize a veterinary reserve was proposed 
at the semi-annual meeting of the Missouri 
Valley Veterinary Association, held in Kan- 
sas City, February 1-3, 1916, and strangely 
enough, it was proposed by Dr. Robert Vans 
Agnew, 5th Cavalry, Fort Leavenworth, who 
of all veterinary officers in the regular army, 
in later months, showed the least adapta- 


bility for working with the emergency offi- 
cers commissioned from civil life. 


In the summer of 1917, after a whole year 
of precious time had been wasted, Major 
Gerald E. Griffin, senior veterinary officer 
in the army and then on a detail to the 
Office of the Surgeon General, was directed 
to organize a veterinary reserve. Vans Ag- 
new’s list was not used, probably because 
Griffin thought he had a better plan. The 
plan was to authorize the deans of the va- 
rious veterinary colleges to examine appli- 
cants for commissions. A few other promi- 
nent veterinarians were also authorized to 
examine applicants living in sections where 
there were no schools. 


Theoretically, this may have appeared to 
be the most practical way of building a large 
veterinary reserve in the course of a few 
weeks, but practically, it left much to be 
desired. In the first place, it placed the 
deans in a difficult position. In the nature 
of things, the examination they gave in the 
main to their own graduates was almost 
wholly a professional one. To reject them as 
unqualified professionally for commissions 
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in the veterinary service was practically 
tantamount to admitting they had gradu- 
ated these men without the requisite quali- 
fications, and too, there was no surer way 
of getting in bad with the alumni associa- 
tions than to reject a considerable percent- 
age of those who applied for commissions. 


The outcome of it was some examiners 
accepted all who applied, others rejected a 
few, none many nor enough. Something 
more than a thousand veterinarians were 
immediately commissioned second lieuten- 
ants in the veterinary reserve. The list 
included many of the most able and promi- 
nent men in the profession; but not all were 
of this class. It developed that there were 
a surprising number of graduate veteri- 
narians in this country who had never fol- 
lowed any branch of the profession and 
were not known to the profession at large, 
nor as veterinarians even in the communi- 
ties in which they lived. These, in surprising 
numbers, in disproportionate numbers, were 
included among what came to be called 
“Griffin’s first thousand.” 


The veterinary deans cannot entirely 
escape responsibility for many of the misfits 
in “Griffin’s first thousand.” One of the 
most prominent veterinarians in the United 
States, arriving at camp as Division Veteri- 
narian, described the 14 veterinary officers 
he found there as “looking like a platoon of 
Mexican insurrectos.” Marshall said of 
them: 


Several hundred young men fresh from col- 
lege, with no practical veterinary or military 
training, were selected and immediately as- 
signed to duties with horse-purchasing boards, 
remount depots and other important branches 
wherein they encountered problems of vital 
importance. 


Not only were these young officers unsuited 
for this work by lack of training, but they 
were further handicapped by the absence of 
supplies, equipment, plans and regulations 
which should have been made available in 
advance for the proper conduct of their work. 
Many of them were hastily commissioned as 
second lieutenants, and sent overseas before 
they had opportunity to gain even a rudi- 
mentary knowledge of army duties. 

Horses and mules were daily bought in large 
numbers and shipped to remount depots that 
were only in process of construction and un- 
equipped with proper facilities and supplies to 
care for the great number of hospital cases 
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resultant from exposure to diseases while in 
transit. The unorganized veterinary service 
had no enlisted personnel and but few men 
qualified to supervise the important work 
thrust upon the remount depots. Sickness and 
deaths among the animals increased to an 
appalling extent, but no authoritative reports 
of true conditions were obtainable. 

The seriousness of the emergency thus cre- 
ated impelled the Surgeon General to call a 
number of well-known veterinarians from 
authoritative positions in civil life to assist in 
creating a properly organized army veterinary 
service. Most of the men selected were as inex- 
perienced in military matters as were the 
younger men who had preceded them into the 
service, but they had the great advantage 
of wide practical experience in handling the 
diseases that were causing so much havoc 
among public animals. 

Bemis, referring to the arrival of some of 
these early appointees in France, said: 


During August, 1917, thirty or forty young 
reserve officers [veterinary] arrived in France. 
Most of these had had no military experience 
of any kind, some of them barely having had 
time to purchase their uniforms in New York 
before embarking. They were sent chiefly to 
French hospitals for a period of training. 

The Secretary of the American Veteri- 
nary Medical Association, concerning the 
haste and lack of investigation in the issu- 
ance of early commissions, wrote: 


Our veterinary colleges in the spirit of 





With the degree of motorization 
and mechanization of the nation’s 
armed forces not entirely decided 
upon, the number of veterinary 
officers required for initial mobili- 
zation is somewhat uncertain; but 
it is probable that there is a suffi- 
cient number now in the veterin- 
ary reserve for this purpose. Since 
all of these have had some train- 
ing and a considerable number 
one to several years active duty, 
the veterinary problems connected 
with mobilization will be much 
simplified compared with 1917. 
The number of veterinary reserve 
officers now in the regular army 
and the CCC exceeds materially 
the number of regular army vet- 
erinary officers. 
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patriotism and at the earnest solicitation of 
the government are bending their efforts to 
supply some two thousand veterinarians for 
immediate service and while we have no accu- 
rate information as to the number thus far 
obtained, we know they come largely from the 
graduates of 1917, selected in at least some 
cases with little regard for their fitness. As 
these men enter the service without experience 
either in the army or elsewhere, and as they 
will have but little tutorage from older men 
who rank them, there is danger that veteri- 
nary service in the United States Army will 
be discredited. 

Matters were soon in almost hopeless con- 
fusion. It being plainly evident that among 
the army veterinarians in the senior grade 
there was none competent to organize a 
veterinary service, distinguished civilian 
veterinarians were called into consultation 
with the Surgeon General and the work of 
organizing and operating a veterinary serv- 
ice placed in their hands. 


Without any knowledge of military train- 
ing, any information on army organization 


or any adequate conception of the function- 
ing of a veterinary service aside from its 
professional duties, these civilians called 
upon by the Surgeon General, were con- 
fronted with a most difficult problem. 

However, all possessed considerable ex- 
ecutive experience, professional ability of 
high order, good common sense and the ca- 
pacity to take advice from the medical offi- 
cers with whom they were associated. Nev- 
ertheless, weeks and months were required 
to work out a plan. Meanwhile, many in- 
equalities and injustices developed to em- 
bitter not a few officers and to engender 
resentment among them against the army. 
Many of them nursed these grievances 
throughout the war and afterward. 

The true importance of this delinquency 
of both the Surgeon General’s office and of 
the senior army veterinarians cannot now 
be evaluated; nor can it ever be appraised 
in the absence of declarations by members 
of the General Staff oversea. Had a plan for 
the veterinary service of an army been 
available when the A. E. F. was forced to 
provide such a service, it might have been 
adopted, or in a measure followed. The over- 
sea force began to acquire animals, rapidly, 
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in July, 1917. It had no directive from the 
Surgeon General, to whom the veterinary 
service belonged. The Chief Surgeon of the 
expedition would not have had any plan for 
the operation of a veterinary service if his 
advice was sought; as it may have been. 
Under the circumstances, it was, perhaps, 
but natural for staff officers, when they es- 
tablished the veterinary service in August, 
1917, to place it where they had always 
known it—in the Quartermaster Depart- 
ment. When in January, 1918, Major Klein 
brought the Surgeon General’s new plan to 
their attention, the A. E. F. plan had been 
in operation five months, and although it 
had already failed, the staff did not yet 
know it, and exhibited the very human ten- 
dency to let what they regarded as well 
enough, alone. True enough, the A. E. F. 
showed astounding incompetence in han- 
dling its veterinary service for more than a 
year; but that incompetence began with the 
veterinary personnel of the army of 1916 
and the unconscionable delay of the Sur- 
geon General in organizing a service, the 
responsibility for which the Congress had 
placed in his hands. 
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Golden Wedding Anniversary | 


[Recon 


Dr. and Mrs. Nelson Slater Mayo of Highland Park, 

Illinois, and Mt. Dora, Florida, celebrated their 

fiftieth wedding anniversary at a delightful party 

at the Moraine Hotel in Highland Park, where a 

large number of friends gathered to felicitate them 
the evening of July 30th 
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Removal of Foreign Bodies from the Stomach of the Dog 





A three-year-old Irish setter was seen to pick up and swallow a golf ball. Three days later it began to 
vomit and was taken to A. W. Lange's hospital, Milwaukee. Doctor Lange made his diagnosis from a fluoro- 
scopic examination and removed the foreign body as shown. The radiographs were taken for the record. 


The illustrations show the grasping and withdrawal of the golf ball by means of the Cameron diagnostic 
instrument. The ball was located and grasped by means of the light integral with the instrument. The 
upper illustration shows the ball grasped by the instrument but still in the dog’s stomach; the lower shows 

the withdrawal with the ball just emerging from the thoracic cavity. 


Doctor Lange regards the grasping elements supplied with the instrument as being too small for the 
removal of any but very small foreign bodies and has fitted his instrument with much larger and stronger 
“talons” which will easily hold an object the size of a golf ball and even larger. 
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Tenth Annual Clinic 


of the Eastern Iowa 


Exterior view of the Hippodrome, the immense exposition building of the National Dairy Congress, Waterloo, 

Iowa, during the tenth annual clinic of the Eastern Iowa Veterinary Association, June 18, 1940. Nearly all 

around the huge building cars were parked as shown here; the majority were Iowa cars, but many bore 

Illinois license plates and not a few were from Minnesota and several Missouri, Nebraska and South 
Dakota license plates were in evidence 


HE Eastern Iowa Veterinary Association 

was the first (1931) to hold an all-day 
summer clinic separate from any literary 
program. The popularity of such clinics 
spread rapidly and they are now held, some- 
times in connection with a picnic, by a large 
number of county and district veterinary 
associations. 


Approximately 300 veterinarians and their 
wives attended the 1940 clinic of this asso- 
ciation at Waterloo. The first eight clinics 
were held at Mechanicsville. Last year and 
this, the clinics were held at the Exposition 
Building of the National Dairy Congress at 
Waterloo. This location is less accessible 
than the former to the majority of Eastern 
Iowa veterinarians, but the facilities for 
holding the clinic are near perfect and be- 
ing all under roof, possess many advantages 


over the Mechanicsville location if the day 
of the clinic should turn out to be a rainy 
one. 


As usual, the clinic this year was divided 
into sections: Horse, cattle, swine, sheep, 
small animal, poultry and laboratory sec- 
tion or diagnostic clinic. Each section is in 
charge of a clinic sub-committee, which vies 
with all the other sub-committees in an 
attempt to produce the most attractive and 
educational program of the day. 


Clinic material is brought to the meeting 
from long distances and in abundance; 
more than enough is always available. And, 
while the men are busy at the Exposition 
Building, watching operations and demon- 
strations, the women are entertained ac- 
cording to a carefully prepared program. 
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Modified Thomas splint for use on horses. 
Essentially, it consists of a tripod supporting 
a strong metal ring at the top and based 
upon a horseshoe. The ring is padded with 
an inflated portion of an inner tube of an 
automobile tire held in place by metal plugs 
attached to the ring and by bandages. The 
shoe is an ordinary No. 5 shoe cut in two 
at the top and the halves then fastened 
together with a hinge. Flanges extend above 
the shoe so that it will clamp snugly around 
the hoof. Lugs are attached at various points 
on the circumference, so that the splint may 
be adapted to fit on right or left and front 
or hind legs. The rods extending from the 
shoe to the ring above are adjustable as to 
length. This splint was constructed by Dr. 
N. A. Kippen (standing beside the splint), 
Independence, Iowa, who regards it as use- 
ful in the treatment of broken legs, cut 
tendons, and for cases of extreme lameness 





The Clinic Committee comprised Drs. Laurence P. Scott, Waterloo: Clark A. Stewart, Tripoli: and L. F. 

Bacon, Cedar Falls. Though food producing animals constituted the major part of the clinic, surgical opera- 

tions on horses, as usual, attracted the greater attention. Dr. George R. Fowler, Ames, functioned as chief 
equine surgeon 





Two of the clinic subjects. Above: Extensive abdominal 
hernia in a colt. Right: Enormous odontoma in an aged horse 





494 


The Nature of Virus Diseases 


ILTERABLE viruses producing diseases 
iy in human beings, animals, and plants 
have been one of the great mysteries of 
science during the last half-century. In- 
formation concerning them gained recently 
has allowed the development of rather 
definite ideas as to their fundamental na- 
ture. Any concept of the nature of virus 
diseases must of course be dependent upon 
a definite idea of the nature of the filter- 
able viruses themselves. 

Earlier concepts tended to place filter- 
able viruses in a position between living 
cells and inanimate material and related 
them in some way with the line of develop- 
ment of complex cellular life from simple 
and inanimate chemical substances. The 
discovery of viruses was looked upon by 
many as the finding of the missing link be- 
tween inorganic material and living proto- 
plasm. I have proposed that viruses came 
into existence by degeneration or simpli- 
fication from visible microbes through a 
retrograde evolutionary process, and that 
the virus diseases of today, caused by sub- 
microscopic germs, are lineal descendants 
of the microbic diseases of ages gone by, 
caused by bacteria and protozoa. This con- 
cept of viruses was published in some de- 
tail during 1935.1 Since that time this idea 
has gained the support of many men 
deeply interested in the field of virus re- 
search. In 1938 Gortner? published his ac- 
ceptance of this concept. In the same year 
Sir Patrick Laidlaw? made it the principal 
theme of the Rede lecture delivered in 
Cambridge under the title of “Viruses and 
Virus Diseases.” In the recent symposium 
on viruses held at Harvard University, 
Mueller,* in reviewing all information on 
the nature of viruses available at present, 
also presented the view that viruses are 
derived from the larger microbes. In short, 
acceptance of the microbic origin of viruses 
has become so general that it seems that 


1Green, R. G., 1935. Science 82, p. 443. 

?Gortner, R. A., 1938. Science 87, pp. 529-530. 

* Laidlaw, P. P., 1938. Virus Diseases and Viruses. 
Cambridge University Press. 

* Mueller, J. Howard, 1940. Virus and Rickettsia Dis- 
eases. Harvard University Press, pp. 81-87. 


By R. G. GREEN, Minneapolis, Minnesota 
University of Minnesota 


the more comprehensive subject of virus 
infections may be approached on an as- 
sumption of the parasitic nature of filter- 
able viruses. 


Microbic Origin of Viruses 


Parasites adapt themselves to their 
environment in the same manner that ani- 
mals, birds, fishes and plants adapt them- 
selves to their environmental conditions. 
Because the habitat of parasites is a living 
plant or animal, the adaptations take the 
form of interrelationships between two 
species of life, which are at first somewhat 
difficult to see as environmental adapta- 
tions. One of the most characteristic and 
outstanding examples of parasitic adapta- 
tion is that of the tapeworm, which has 
become accustomed to living in the gastro- 
intestinal tract of animals. Here this para- 
site finds itself surrounded with digestive 
juices and digested food, and one of its 
adaptive simplifications has been to utilize 
the available digested food instead of di- 
gesting by means of its own facilities and 
effort. This process has resulted in the loss 
of all digestive functions by the tapeworm 
and, further, the loss of the anatomical 
structures that held the food for digestion 
and produced the enzymes utilized in the 
digestive process. Thus we see the tape- 
worm has become adapted to the gastro- 
intestinal tract of animals by complete loss 
of its own digestive system. From this 
viewpoint, the tapeworm is an incomplete 
form of life, anatomically and physiologi- 
cally. It is a parasite and is obligately so. 
It is absolutely dependent upon its host 
for its digestive processes and, in order to 


obtain digested food, it must live within’ 


the gastrointesinal tract of an animal. And 
not just any animal gastrointestinal tract 
will suffice; the tapeworm must have a cer- 
tain species of animal to live in, as it has 
become a parasite of both a specific animal 
organ and a specific animal species. 
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Similar examples of parasitism with loss 
of function and anatomical structures are 
common in the plant world as well. The 
dodder, which is a flowering plant, germi- 
nates from a seed and its first slender shoot 
twines as a vine around the stem of some 
other plant. The dodder then sends suckers 
into the stem of its host and taps its flow 
of nutrient materials for its own use. It 
grows rapidly as an extensive vine, without 
leaves, as it needs none, without roots, as 
it needs none; it grows at the entire expense 
of its host, producing only flowers, which 
are its reproductive organs. The dodder, 
related to the most complex plants, has 
become a highly incomplete form by the 
same retrograde processes of parasitic 
adaptation which are responsible for the 
tapeworm. 

Upon careful examination of the micro- 
bic world, it is seen that its members also 
are capable of, and subject to, similar pro- 
cesses of general and parasitic adaptation. 
The microbe that has adapted itself to 
living within the oral cavity or the gastro- 
intestinal tract develops temperature re- 
quirements for growth similar to that of 
the host. A bacterium habitually parasitic 
in the oral cavity has a much higher opti- 
mum temperature for growth than that 
of a bacterium adapted to living in pond 
water. It is well known that bacteria pres- 
ent in milk when it comes from the udder 
are more easily destroyed by a pasteuriza- 
tion process than the putrefactive bacteria 
getting in milk from the air and dust. 
At the same time the growth of the former 
is far more easily arrested by cooling the 
milk. To put it another way, the parasite 
bacteria nurtured within the udder are 
“tender,” easily harmed, while the free 
living bacteria in the environment of the 
cow are far hardier and their control pre- 
sents problems of considerable difficulty to 
the milk sanitarian. 

When a microbe develops the ability to 
grow within the tissues of an animal, it 
finds certain chemical substances in the 
host which it can use and can discontinue 
making for itself. Thus we find that cer- 
tain pathogenic microbes will grow apart 
from the animal body on artificial media 
only if some of the tissue juices of the ani- 
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mal containing these chemical substances 
are added to the medium. Such microbes 
are obligate parasites just as is the tape- 
worm. 

Following this line of approach, we can 
see that once a microbe has adapted itself 
to living within the protoplasm of a cell, it 
likewise adapts itself to the cell by losing 
the ability to make many chemical 
substances which it finds available in the 
surrounding protoplasm. Because the proto- 
plasm of the parasite is fundamentally 
similar to the protoplasm of the host cell, 
and because their physiological processes 
are based on oxidative changes and are 
basically the same, it is to be expected that 
such a microbe will find many substances 
readymade for it. The parasitic microbe dis- 
continues making such chemical substances 
and utilizes those found in the host cell 
protoplasm. As the tapeworm lost its gas- 
trointestinal tract and as the dodder lost 
its leaves, so does the parasitic microbe lose 
that part of its protoplasm concerned with 
the metabolism of chemical substances 
now obtained from the host cell, and be- 
come an incomplete form corresponding to 
the tapeworm and the dodder. We see fur- 
ther in the case of an intracellular microbe 
that smallness is of special advantage. It is 
not difficult to visualize an intracellular 
parasite gaining greater opportunity for 
reproduction inside a cell by being smaller, 
thereby disturbing the host cell metabolism 
the less. Inasmuch as loss of function and 
structure makes possible a decrease in size, 
we may expect that they will go hand-in- 
hand, and that adaptation of a microbe to 
an intracellular existence leads to a de- 
crease in its size and mass. Bathed in 
protoplasm similar to its own, the intra- 
cellular parasite finds unlimited opportu- 
nity for divesting itself of functions which 
it need not perform, and of protoplasmic 
substances which have become useless and 
in the way. This process continues in many 
cases until there is little left of the mi- 
crobe except the reproductive complex. 
Such a highly simplified virus can live only 
when inside a living and functioning cell. 

We now have a logical explanation as to 
why there are so few intracellular microbes. 
It is because once they have adapted them- 
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selves to living within protoplasm, the op- 
portunity for becoming obligate parasites 
and becoming smaller is so great that they 
consistently change into filterable viruses 
by undergoing a decrease in size that car- 
ries the parasite beyond the limit of micro- 
scopic visibility. This viewpoint presents 
viruses in their nature and development in 
terms of natural processes which we see 
about us in the visible world and does not 
introduce any mysterious or unnatural 
concept. 


Degrees of Virus Adaptation 


It is apparent in this idea of the origin 
and nature of viruses that all degrees of 
microbic simplification might be developed. 
We should expect to see a series of patho- 
genic agents ranging from highly obligate 
yet visible microbes to extremely small 
pathogenic forms representing but small 
fragments of the original microbes from 
which they were derived. The smallest of 
these microbic fragments might be visual- 
ized as consisting of little more than the 
reproductive elements of the original mi- 
crobic protoplasm which has _ retained 
chemical construction corresponding to the 
species identity of the original microbe 
and might be a single complex molecule. 
The species identity, however, may have 
been modified considerably from that of 
the original microbic species from which 
it was derived. 

We should expect, also, to see degrees of 
adaptation of the ultra-microbe to its cel- 
lular environment. Inasmuch as an animal 
or plant is made up of cell systems, the 
cells of which differ greatly in their char- 
acters, we should anticipate that the highly 
adapted partial microbes, when fitted for 
growth in one type of cell, would be un- 
able to grow in another radically different 
type, but might be able to reproduce in an 
intermediate type, even though to a less 
degree than in that to which it was most 
highly adapted. Few investigations have 
been conducted along these detailed lines; 
nevertheless, our general information on 
virus diseases points directly to the situa- 
tion described and some of our own de- 
tailed studies referred to below bear out 
these ideas. The very high cellular special- 
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ization of certain viruses is just now being 
appreciated. The oral papilloma of dogs, a 
virus infection, is confined to the type of 
epithelial cell found in the mucous mem- 
brane. This virus will not grow when 
placed in contact with epithelial cells of 
the skin. There would appear to be the 
minimum of differentiation between the 
epithelium in these two locations, yet to a 
virus they represent entirely different en- 
vironments. 


Adaptations of Viruses to Host Species 


The adaptation of viruses as partial mi- 
crobes to cell types appears in many cases 
to supersede the adaptation to the species 
of animal in which the cell types occur. As 
will be pointed out in some detail later, the 
distemper virus is an ultramicrobe adapted 
primarily to surface epithelial cells. While 
we speak of this virus as the canine-dis- 
temper virus, it confines its growth within 
a dog principally to cells of the surface 
epithelium although growing to a much less 
extent in related cells such as the nerve 
cells of the brain, which are also derived 
from the ectoderm. The significant thing is 
that the distemper virus will grow in the 
epithelial cells of a wide variety of animal 
species such as ferrets, mink, raccoons, 
foxes and dogs, but will not grow in the 
endothelial cells of any of these species. In 
comparing the virus of oral papilloma of 
dogs and the canine-distemper virus, we 
see that the former is highy adapted to 2 
single cell type and to a single species of 
animal, whereas the canine-distemper virus 
is primarily an epithelial cell parasite and 
very broad in its adaptations as to the 
species of animal in which the epithelium 
occurs. 

From such considerations we see that in 
the group of viruses the degrees of adapt- 
ation are very great, and they. range 
through a series of anatomical gradations 
in size and in functional physiological 
structure. All of this leads us to the proposi- 
tion that viruses are parasites highly fitted 
into host-cell metabolism and that the na- 
ture of a virus infection is a composite of 
the adaptations between the parasite and 
certain types of host cell into which it has 
been fitted. 
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Virus Disease as an Infection of Specific 
Host-Cell Types 

If, in its most fundamental aspect, a 

virus is a cell parasite, a virus disease is 

the effect upon an animal of a destructive 

agent operating in certain types of its body 
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lining the biliary ducts, and the epithelium 
of the urogenital tract. To a somewhat 
lesser degree, this virus is capable of in- 
vading the epithelial cells of the skin and, 
in the central nervous system, the nerve 
cells which are of similar embryonic origin. 


MAGNITUDE RELATIONSHIPS OF VIRUSES 


This chart shows the relative 
sizes of viruses in comparison 
with the lengths of light waves 
and the least of plants and ani- 
mals. The psittacosis organism 
is the largest known virus, larger 
than Pasturella tularensis, a bac- 
terium. Smallpox virus is at the 
lower limit of visibility by means 
of the microscope. The viruses of 
rabies and influenza are beyond BY 
the range of microscopic visibility. 
The viruses of yellow fever and 
infantile paralysis are much 
smaller, the latter being only 
slightly larger than a molecule 
of egg albumen. Thus it will be 
seen the world of microscopic 
animals overlaps, and the world 
of bacteria extends well into the 
world of viruses. It will be seen 
also that the sizes of viruses ex- 
tend from ultraviolet to x-ray 
wave lengths.—This chart is re- 
produced from Chemistry and 
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cells. It is possible to look upon the animal 
body as a large collection of differentiated 
cells constituting a cell population, some 
cells of which are fixed and others, free or 
mobile. The virus disease then represents 
the epizootic (or epicytotic) spread of an 
ultramicrobe through such a population, 
producing infection in susceptible kinds of 
cells and not invading resistant types of 
cells. The length of a virus infection is the 
time consumed by the spread of the virus 
from one _ susceptible cell to another 
throughout the entire population of suscep- 
tible cells, except as the spread of the virus 
may be terminated by damage sufficient to 
kill the animal or by the development of 
immunity sufficient to inactivate the virus 
particles as they move from the cells into 
the intercellular spaces. 

The distemper virus, for example, is one 
that produces primarily, infections in sur- 
face epithelium. This virus invades the epi- 
thelial cells of the respiratory tract and the 
gastrointestinal tract, the epithelial cells 


It does not invade the endothelial cells 
comprising the lining of blood vessels and 
making up the capillary bed. On the other 
hand, the fox encephalitis virus, which 
often has been confused with the distem- 
per virus, does not invade the cells of sur- 
face epithelium to any great extent, if at 
all. In the body of a fox or dog this virus . 
invades and destroys principally the cells 
of the vascular endothelium and capillary 
bed and especially this endothelial type of 
cell found in the capillary bed of the cen- 
tral nervous system. From the _ broadest 
viewpoint, then, canine distemper is a virus 
epicytotic in epithelial cells, and fox en- 
cephalitis is a virus epicytotic among 
endothelial cells. Both of these viruses, 
however, attack cells of the reticulo-endo- 
thelium and thus have a common site of 
involvement in this type of cell. It has 
long been recognized that the rabies virus 
attacks primarily nerve cells and that vac- 
cinia pox virus involves principally cells of 
the skin epithelium. 
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Adaptation of Viruses to Specific Cell 
Types 


While certain viruses, such as the oral 
papilloma virus of dogs referred to above, 
may be very highly adapted and may in- 
volve a very specific type of cell, most 
viruses appear to be able to invade more 
than one kind of related cells, and the re- 
sultant infection is dependent upon de- 
struction of these kinds of cells. In the 
extensive work recently done on the yellow 
fever virus, it has been shown that the 
ability to invade certain kinds of cells may 
be modified by adaptation under experi- 
mental conditions. Passage of this virus 
through mice by intracranial inoculation 
has resulted in so-called neurotrophic 
strains of the yellow fever virus, and simi- 
larly serial intraperitoneal passage has 
produced viscerotrophic strains. Similar 
variations in the virulence of viruses with 
regard to susceptible types of cells seen in 
the case of natural infection can now be 
understood. 


While the distemper virus has an in- 
vasive property for all types of surface 
epithelial cells, variants of the virus, which 
have a greater tendency to invade one or 
another type of epithelium, may occur. 
Certain strains of the distemper virus, for 
example, appear to have greater invasive 
powers for epithelial cells of the gastroin- 
testinal tract; these produce the type of 
distemper in which symptoms referable to 
the alimentary tract are most marked, and 
we call this the intestinal type of distem- 
per. Other modifications of the distemper 
virus may occur naturally so that the virus 
has a greater affinity for cells of the cen- 
tral nervous system, giving rise to an in- 
fection in which cerebral symptoms 
predominate. We ordinarily call this the 
nervous type of distemper. In our investi- 
gations, one dog in particular showed 
symptoms referable entirely to the central 
nervous system, as the only symptoms were 
fits of fear and chorea. Intensive study of 
the brain and spinal cord showed an abun- 
dance of distemper inclusion bodies in the 
nerve cells of the brain. Although no gen- 
eral symptoms of distemper were present, 
a few typical inclusion bodies were found 
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in the cells of the upper respiratory epi- 
thelium. Such variations in a distemper in- 
fection are certainly at times due to 
changes in the nature of the virus itself; 
that is, its affinity or ability to invade one 
kind of susceptible cell more readily than 
another kind. On the other hand, however, 
they are also due to differences in cell re- 
sistance which possibly may be a reflection 
of differing types and degrees of nutri- 
tional deficiencies. 


Type of Virus Infection as Influenced by 
Resistance of Host Cells 


Susceptibility or resistance of body cells 
to virus invasion seems to be a very strong 
hereditary character. This is not surprising 
in that a virus infection is a cellular 
phenomenon. Certain pairs of foxes will 
produce young which always die of fox en- 
cephalitis when exposed to the virus of this 
disease. Other pairs of foxes will produce, 
year after year, offspring which never de- 
velop the disease when exposed to the ac- 
tive virus. Most foxes, however, produce 
young of intermediate resistance. In such 
a group of animals with variable resistance, 
the variation may be due in part to differ- 
ences in natural resistance of the systems 
of cells which a given virus might invade. 
With respect to the distemper virus, cer- 
tain dogs may have specially susceptible 
epithelial cells lining the intestinal tract, 
others may have a more susceptible system 
of nerve cells. In such animals, variations 
in the nature of the virus infection would 
occur, primarily, because of this difference 
in cellular resistance. Further, we may even 
suspect that such variations in the suscep- 
tibility of host cells will effect a change in 
the nature of the virus causing an infec- 
tion. From our present knowledge of virus 
modification or mutation with respect to 
virulence, it follows that if a distemper 
virus were to invade successively a litter of 
dog puppies, whose nervous systems were 
especially susceptible to the canine distem- 
per virus, the infective agent, after pass- 
ages through such dogs, would tend to 
develop neurotrophic properties. Subse- 
quently it would produce a higher percent- 
age of central nervous system involvement 
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in dog puppies whose central nervous 
systems were not especially susceptible to 
this virus. In canine distemper, where the 
virus produces infection in the various sys- 
tems of epithelial cells (which other viruses 
show by their greater specificity are sig- 
nificantly different) we should expect an 
ebb and flow in the degree of virulence of 
the distemper virus for the various systems 
of epithelial cells involved, resulting in 
the various types of distemper which are 
commonly seen in veterinary practice. 


Modification of Viruses by Species of Host 


Thus far we have been concerned prin- 
cipally with the nature of a virus infection 
in a single species of animal and the vari- 
ations which may occur. In the case of a 
virus infection which produces disease in a 
variety of animal species, an additional 
factor appears which is related to the effect 
of species upon the virulence of a virus 
for other species. 

A virus that produces infection in several 
species of animals generally invades the 
same type of cells in each. The distemper 
virus, which is adapted to grow in cells of 
surface epithelium, grows in this type of 
cell regardless of the animal in which it is 
found. For this virus, within certain limits, 
cell specificity supersedes species speci- 
ficity. The distemper virus is a parasite of 
epithelial cells regardless of the species of 
animal in which it may be found. However, 
the ability of the distemper virus to invade 
and produce destruction of epithelial cells 
is profoundly affected by the species of ani- 
mal in which it has previously produced an 
infection. 

As a distemper virus is found in nature, 
isolated from such diverse animals as dogs, 
foxes, raccoons, mink, or ferrets, it usually 
has the capability of producing a dis- 
cernible infection in most of these species 
(and possibly also in man). The infections, 
however, are usually more severe for cer- 
tain of the animal species than for others. 
That such modifications or mutations in 
virulence are dependent upon serial passage 
through animal hosts I have already shown 
for the distemper virus. It has long been 
accepted that the viruses of smallpox, vac- 
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cinia and cowpox are modifications (muta- 
tions) of the same virus which have been 
produced by growth in different animal 
hosts, although this has not been satisfac- 
torily proved. Serial passage through fer- 
rets of a canine distemper virus which is 
pathogenic for foxes and dogs results in a 
distemper virus which, while highly patho- 
genic for the ferrets, has greatly reduced 
virulence for foxes and dogs, and produces 
in these species mild and usually symptom- 
less infections. 

The nature of such modifications and 
adaptations is not as yet completely under- 
stood. The changes are induced through 
adaptation to a certain host for which the 
virus becomes extremely virulent, losing, at 
the same time, virulence for some other 
species. Although little systematic investi- 
gation has yet been done along these lines, 
our investigations on distemper have 
shown the manifestations of the virus to 
be more or less systematically related to 
animal species. Passage of the virus through 
ferrets, for which it becomes extremely vir- 
ulent, induces a series of changes whereby 
the virus is of moderate virulence for the 
mink and the raccoon but of extremely low 
virulence for foxes and dogs. The adapta- 
tion is probably in the nature of induced 
mutations, which may be great or small in 
extent but which appear consistently for 
a given animal host environment. These 
modifications appear to be stable and con- 
stant as long as the virus is maintained in 
the same host species. In years of artificial 
passage and use the vacinnia virus has not 
reverted to smallpox virulence for humans. 
The canine distemper virus, already men- 
tioned, highly pathogenic for ferrets but of 
very low pathogenicity for dogs, over a 
period of several years has in my hands 
shown the same stability. Such modifica- 
tion of virus virulence seems to occur con- 
tinuously in nature, and may be controlled 
under laboratory conditions. Although the 
virulence of many viruses would appear to 
fluctuate, in the case of natural infection, 
their virulence may be fixed under labo- 
ratory conditions and viruses of stable 
pathogenicity produced for purposes of 
artificial immunization. 





Summary 

Filterable viruses have come into exist- 
ence by the degeneration or simplification 
of visible microbes. As the tapeworm has 
lost its digestive tract by living in the in- 
testinal tract of animals, so have intra- 
cellular microbes lost portions of their 
protoplasm while living in the protoplasm 
of a host cell to become the ultramicro- 
scopic viruses. Diseases caused by viruses 
are characterized by the high adaptation 
of such partial or incomplete microbes to 
specific types of host cells. Certain viruses, 
such as that of oral papilloma of dogs, are 
adapted to a single type of cell in a single 
host species. Others, like the distemper 
virus, may live in several cell types found 
in a rather wide range of animal hosts 
such as the dog, fox, mink and ferret. The 
distemper virus is primarily a parasite of 
cells in surface epithelium and the clinical 
type of distemper seems due to fluctuations 
in virus adaptation to specialized cell types 
and to individual variations in cell resist- 
ance to virus invasion. Modification of the 
virulence of the distemper virus is brought 
about by passage of the virus through its 
different hosts, and this appears to be due 
to a specific adaptation of variants and 
mutants to each host. Such modification 
of a virus can be stabilized for use in im- 
munization. 
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Brucella Abortus in Farm Horses 


The sera of 957 horses from agricultural 
districts in the East of Scotland were ex- 
amined by the tube test for agglutinins for 
Br. abortus.4? A negative reaction to the 
test resulted in 769 cases. Agglutinins were 
detected in 188 (19.6 per cent) in a serum 
dilution of 1/10; in 21 (2.1 per cent) in a 
serum dilution of 1/20; and in 19 (1.9 per 
cent) in a serum dilution of 1/40 or more. 
If those which showed the presence of 
agglutinins in a serum dilution of 1/10 are 
classified as negative, it would appear that 
neither sex nor age have a statistically sig- 
nificant influence upon the agglutination 
titre. 

j Taylor, A. Wilson, 1939. A note on the occurrence of 


Br. abortus agglutinins in farm horses in the East of Scot- 
land. Jnl. Comp. Path. & Ther. 52, pp. 140-143. 
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Enteritis in Sheep and Swine; 
Reaction to Johnin* 


A tentative diagnosis of Johne’s disease 
has been made as a result of johnin tests 
and post-mortem examinations of cattle, 
sheep and swine in northwest Arkansas. 
Typical lesions of Johne’s disease have been 
found in the three species examined. In all 


A section of small intestine from an affected sow, 
stretched and pinned to show the thickened and 
folded mucous membrane. X 1.4 


cases acid-fast organisms have been found. 
It is possible that the lesions may have 
been produced by an infection with avian 
tuberculosis, but the restriction of the 
lesions largely to the digestive and repro- 
ductive tracts suggests a greater likelihood 
of Mycobacterium paratuberculosis as the 
causative organism. 

Reports of ovine paratuberculosis in 

America are few. Howarth? found this dis- 
ease in sheep in California and Butler? has 
reported it in sheep in Montana. Hutyra, 
Marek and Manninger‘ have reported one 
instance of experimental Johne’s disease 
in a pig. 
i 1 By D. F. Eveleth, Department of Bacteriology and 
Veterinary Science, University of Arkansas, and J. L. 
Reineccius, United States Department of Agriculture, 
Bureau of Animal Industry. Research paper No. 681, 
Journal Series University of Arkansas. Published with 
the approval of the director of the Arkansas Agricultural 
Experiment Station. 


2 Howarth, J. A., 1932. Paratuberculosis enteritis in 
sheep caused by an acid-fast organism. J.A.V.M.A. 81, p. 
383. 


3 Butler, W. J., 1940. Johne’s disease. J.A.V.M.A. 91, 
664. 


p. 

4Hutyra, F,, J. Marek and R. Manninger, 1938. 
Pathology and Therapeutics of the Diseases of Domestic 
Animals. 4th ed. Alexander Eger, Chicago. 
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Paratyphoid in Chinchilla’ 


B REEDERS of chinchilla have been con- 
fronted in the main with only two 
disease problems, dietary disturbances and 
coccidiosis. A third disease entity appeared 
recently, when a large chinchilla breeder in 
Idaho began losing young adult animals. 
Several of these animals have been observed 
and examined post mortem in this labora- 
tory. In all cultural tests a member of the 
Salmonella group has been isolated. 


Symptoms.—The disease usually attacks 
the younger animals. Ordinarily, the animal 
grows progressively worse for about 14 days, 
then dies. There is a gradual loss in weight 
and the animal becomes listless. During this 
period a diarrhea develops which increases 
in severity. Two cases have been observed in 
which the course of the disease was over a 
period of 24 hours. In these cases the ani- 
mals lost their appetites suddenly and de- 
veloped a profuse diarrhea. 

Pathology—A severe gastroenteritis, ul- 
cerative cecitis, and colitis were the only 
lesions observed. 

Bacteriology—The organism isolated from 
the blood, liver, spleen, kidneys, intestine, 
cecum, and colon was a gram-negative rod, 
occurring singly, which measured 0.4 to 0.6 
by 1.0 to 1.8 microns. It was motile and pro- 
duced a turbid growth in broth. Small, grey, 
round, moist colonies developed on agar 
plates. Litmus milk grew slightly acid and 


*Published with the approval of the Director as Re- 
search Paper No. 188 of the Idaho Agricultural Experi- 
ment Station. 


By G. C. HOLM, Moscow, Idaho 
Animal Pathologist, Idaho Experiment Station 
and P. H. GRAVES, Idaho Falls, Idaho 
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then alkaline. A scant 
greyish-white growth 
developed on potato 
medium. Indol was 
not formed, but ni- 
trates were reduced to 
nitrites. Hydrogen sulphide was produced 
and the organism was positive to the methyl 
red test and negative to the Voges-Pros- 
kauer test. Gelatin was not liquefied. Acid 
and gas were produced in arabinose, dex- 
trose, dulcitol, galactose, inositol, levulose, 
maltose, mannitol, mannose, rhamnose, sor- 
bitol, trahalose, and xylose. No acid or gas 
was produced in adonitol, dextrin, glycerol, 
inulin, lactose, raffinose, salicin, or sucrose. 

Due to the fact that a single chinchilla 
is worth approximately $1800, it was im- 
practical to fulfill Koch’s postulates. The 
organism, however, was injected into young 
rabbits with almost identical symptoma- 
tology. The chain of symptoms was in close 
accord with those seen in the chinchilla 
until the 14th day, at which time the rabbits 
began to improve. 

Immune sera with a titre of 1:3200 were 
developed after three 1cc injections of the 
antigen. This indicates that a good vaccine 
can be made from the organism. The anti- 
gen showed no cross reaction with immune 
Salmonella pullorum sera. Only slight ag- 
glutination of Salmonella typhimurium 
antigen occurred when subjected to the im- 
mune sera developed from the chinchilla 
organism. 

The organism does not seem to be identi- 
cal with any of the Salmonella species now 
listed in Bergey’s Manual. 

Immune sera and vaccine are now await- 
ing trial at this particular ranch if the dis- 
ease should reappear. 














Right: S. W. Haigler, St. Louis, 

cleans up his hands preparatory 

to an operation. C. W.- Bower, 

Topeka, Kans., inspects the anti- 

septics. B. H. Meinershagen, Hig- 

ginsville (hand in coat pocket), and 
others look on 


Below: A section of the audience 
registering interest in the cesarean 
operation 


Right: Sometimes they eat. Left 
to right: Dr. C. T. Old, Sikeston, 
president-elect; Dr. Kirtley Sears, 
Maryville, president; Mrs. Sears: 
Dr. John L. Wells, Kansas City, 
secretary: Mrs. Wells: Dr. J. T. 
Berm crn 9 ~ ° eaale i) 





Left: The clinic of the annual mee. 


ing of the Missouri Veterin 
Medical Association was held 


Cow, si 


the beautiful grounds of the Elm 


Right: Doctor Frank gives an 

dural anesthesia preparatory to 

cesarean section. He injects 50d 
of 242% solution of procaine 


Far right: After the cow goes dow 

an incision is made between th 

linea alba and the milk vein. Man 

hemostats are required when th 

large subcutaneous veins q@ 
severed 
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A purebred Jersey 

ow, six years old, and 287 
mdcys pregnant with her 
ourth calf, was brought: be- 
ore the clinic. E. R. Frank 

n examination discovered 

m injury to the pelvic girdle 
hat rendered normal par- 
writion impossible, and cesa- 
section was decided 








Left: Doctor Frank finds ¢ 
calt and E. J. Johnston, Ex 
celsior Springs, hurriedly; 
drags it away 
Below: Doctor Johnston the: 
revives the calf, a heifer 
eligible to registration an 
quite valuable. The owne 
is greatly pleased and want 
to name it Doctor Johnston 
but the audience will neo 
shave it and enthusiasticall: 
christen it “Detour” 
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The Dog's Contribution to Health* 


HE dog has contributed to human wel- 

fare in many ways, but when the final 
balance has been struck it will probably be 
found that his greatest contribution has 
been made as an aid to better health. Those 
who view the question from the narrower 
perspective will be inclined to question this 
statement, and even to object to the utiliza- 
tion of the dog in the advancement of a 
health program. A dispassionate examina- 
tion of the following facts will, however, 
show that society owes a debt for the dog’s 
contribution to health, of a magnitude rival- 
ing that of man himself and certainly over- 
shadowing the contributions of any other 
animal. 

No one ever expects to repair a machine 
without knowing how the machine functions 
normally. For centuries health guardians 
were compelled to try to repair the human 
machine with very little real knowledge 
about how it ought to perform. Superficial 
observation from the outside left the ob- 
server wholly unaware of the intricate proc- 
esses going on inside. 

Blind trial and accident enabled the early 
health guardians to pass down to our gen- 
eration valuable information about the con- 
trol of health that has stood the acid test 
of critical examination by modern methods. 
But despite the validity of this information, 
babies died in numbers that now shock us 
and great plagues decimated the popula- 
tions of whole continents. 

Thinking people realized centuries ago 
that man would never be master of his own 
health until he had learned more about the 
structure and function of his own body. But 
the great handicap lay in the absence of 
methods of finding the facts. 

The anatomists arrived at their goal first, 
since theirs was the easier task. The struc- 
ture of the human body in all its variations 
is pretty well known. Dissections made on 
dead bodies were supplemented by obser- 
vations in the course of surgical operations. 

But until the sciences of chemistry and 
physics were developed, most of the ques- 
tions man asked about the functions of or- 


* Broadcast over Radio Station WILL, June 3, 1940. 


By C. I. REED, Ph.D., Chicago, Illinois, 
Department of Physiology 
University of Illinois College of Medicine 


gans of his body remained unanswered. And 
the health guardians still did not know 
what to do to prevent many of the most 
troublesome ills. 

The science of biology taught man the 
relation of his own functions to those of 
lower animal forms. The dog’s physiology 
is more nearly like his own than that of any 
other animal. This does not imply that all 
functions are identical in the two forms. 
But we know wherein they differ and so can 
proceed to deduce human physiology from 
dog physiology. 

Since the physician, the surgeon, the den- 
tist and the nurse must first know normal 
function before they can understand dis- 
turbances of function occurring in disease, 
the dog’s first great contribution to health 
was in the education of these health guar- 
dians. 

If one were to strike out of every textbook 
all of the facts about the heart and circu- 
lation that have resulted from experiments 
on dogs or that are based on such experi- 
ments, so little would be left that one might 
readily mistake the book for one of those 
of the dark ages. The same might be said 
for the digestive tract, for the respiratory 
system, the reproductive system, the duct- 
less glands, the nervous system, the liver, 
the skeleton, and in fact every phase of 
function. 

It is true that notable contributions have 
come from observations on human subjects. 
Scientists such as Beaumont and Spallan- 
zani conducted human experiments on di- 
gestion that were epochal in importance. 
But it is also true that those observations 
found little application in the control of 
disease until they were supplemented and 
verified by experiments on dogs. 

It is also true that McDowell performed 
the first ovariotomy on a human subject 
without any preliminary work on animals. 
This is one of the notable exceptions. But 
we must admit that McDowell took a chance 
that few would care to duplicate, And 
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without detracting in the least from the 
importance of his accomplishment, one 
must admit that he was more fortunate 
than wise. 

The early surgery of the thyroid was 
often quite disastrous until dog experiments 
gave us knowledge of thyroid function that 
revealed why the surgeons had so often 
failed. 

The latter type of experience was so com- 
mon that nowadays few surgeons attempt to 
perform a radically new operative procedure 
until preliminary operations on animals 
have shown how the operation. may be ex- 
pected to modify body function. 

Scoffers often call attention to the fact 
that, despite all the work that has been 
done, many diseases are still rampant and 
some even appear to be more common. But 
one should bear in mind that it is only with- 
in the last 100 years that there have been 
extensive and concerted efforts to learn 
about the functions of the human body and 
that the time is too short to have solved all 
of the problems. Therefore, what is needed, 
is still more investigation and not less. 

This point of view is comparable to that 
of the scoffers who laughed at the Wright 
brothers because their first efforts did not 
produce a perfect flying machine. Man has 
never arrived quickly and easily at the solu- 
tion of any of his problems. He has probably 
worked longer and harder at the problem 
of evolving a satisfactory government sys- 
tem than at any other, but still has not 
arrived at perfection. Should he abandon all 
efforts and revert to anarchy? 

Would we now have the fine, smoothly 
operating automobile if the early experi- 
menters had stopped because their crude 
models stalled on mud roads? 

No, the wonder is that so much has been 
accomplished in so short a time. With the 
50% infant mortality rate of 1800 reduced 
to the present low rate and the average life 
expectancy of 30 years increased in the last 
century to 60 years, one need not apologize 
for the employment of animals in experi- 
mental investigation of health problems. 
And at some crucial stage in nearly every 
investigation the dog has played his part. 

Modern knowledge of anesthesia would 
not be possible but for the dog. Drugs such 








Every so often medical and veteri- 
nary scientists must drop their 
werk in the battle against dis- 
ease of man and animals, leave 
their laboratories and do battle 
before some city council or state 
legislature with a small group 
of paid propagandists about and 
behind whom cluster a large 
group of kindly but ill-informed 
persons calling themselves anti- 
vivisectionists but who oppose the 
use of animals for experimental 
purposes in all research. Argu- 
ment with such persons is futile so 
far as they themselves are con- 
cerned, but their propaganda must 
be met by convincing legislative 
bodies over and over, year after 
year, that most of the immunity 
from the plagues of old that killed 
millions and most of the surcease 
from threatened catastrophe which 
surgery and medicine bring is due 
primarily to information devel- 
oped by the use of experimental 
animals. The list of achievements 
of research here given by Doctor 
Reed will prove useful in formu- 
lating arguments to combat the 
propaganda of antivivisectionists. 
Veterinarians occupy a particu- 
larly fortunate role in this war- 
fare because of the testimony that 
they can give of the saving of 
life and the prevention of cruelty 
among the great body of our ani- 
mal population by sacrificing a 
comparatively insignificant num- 
ber to the needs of research. 
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as adrenalin and cannabis indica must be 
standardized on dogs. Protection against 
poisonous gases was largely determined on 
dogs. The treatment of hookworm with car- 
. bon tetrachloride was derived from dog ex- 
periments, as was the treatment of canine 
distemper. 

Insulin was discovered and tested in dog 
experiments. Some of the early investiga- 
tions of rickets were made on dogs. Progress 
in the control of cancer has been aided by 
the study and treatment of canine cancer. 
The treatment of rabies, important to both 
dog and man, required extensive work on 
the dog before many of the unknown factors 
could be controlled. 

The list of accomplishments is too long to 
comment in detail on each one. Proof of 
claims made regarding any of the facts in 
the following tabulation will be furnished 
by the writer to anyone interested. In every 
instance the dog has provided a crucial 
point of knowledge without which ultimate 
success could not have been attained. 

1. Training and education of students in 
fundamental knowledge 

2. Training of surgeons in new operative 
technique and in knowledge of the functional 
results of operations 

3. Knowledge of digestive functions 

4. Pioneer study of the brain and nervous 
system generally 

5. Modern views of psychology based on 
conditioned reflexes 

6. Nature of heart action 

7. Circulation of blood 

8. Blood formation and development 

9. Every phase of digestion, nutrition and 
metabolism 

10. Functions of the lungs 

11. Kidney function 

12. Bone transplantation 

13. Blood transfusion 

The following diseases are now completely 


controllable because of animal experimen- 
tation: 
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14. Anemia 

15. Rabies 

16. Canine distemper 

17. Hookworm 

18. Canine heartworm 

19. Pellagra 

20. Addison’s disease 

21. Rickets 

22. Diabetes 

23. Thyroid disease 

24. Parathyroid disease 

25. Caisson. disease 

26. Mountain sickness (altitude sickness) 

27. Carbon monoxide poisoning 

The following advances in technology 
have been made possible by animal experi- 
mentation: 

28. Ethylene anesthesia 

29. General knowledge of all anesthetics 

30. Cranial surgery 

31. Surgery of the heart 

32. Intestinal surgery 

33. Blood vessel surgery 

34. Standardization of drugs 

With other diseases, such as the following, 
we have only partial control up to this time, 
but progress is steadily being made. 

35. Cancer 

36. Heart disease 

37. High blood pressure 

38. Abnormalities of growth 

39. Disturbances of sexual function 

40. Arthritis 

41. Gastric ulcer 

By more explicit subdivision one might 
extend this list enormously, but it is suffi- 
cient to illustrate the widespread applica- 
tion of knowledge gained from experiments 
on dogs. For many other conditions the dog 
is not a suitable experimental animal. But 
even that fact could not be determined ex- 
cept by experiments with dogs. 

Were I a philanthropist seeking to me- 
morialize a worthy subject, I would erect a 
statue of a dog in some public place and 
inscribe it: 


HE Diep THAT MEN MIGHT LIVE. 





Losses from Liver Flukes in Cattle’ 


WING to the fact that Federal meat 

inspection covers only about 65% of 
meats and meat food products in the 
United States,? it is obvious that consider- 
able data on losses due to parasites are 
unavailable from Federal sources. Because 
of the presence at Logan, Utah, of a local 
abattoir, it has been possible to ascertain 
some of the loss due to liver destruction 
in cattle in an area where liver fluke in- 
festation is enzootic. The losses reported in 
this note indicate to some extent those 
possible due to liver fluke in parts of the 
United States where this parasite is pres- 
ent. 

Most of the animals slaughtered at the 
Logan abattoir originate in the Cache Val- 
ley, and the meat is consumed in the 14-odd 
towns in the valley. In this area liver fluke 
infestations occur in both beef and dairy 
cattle kept for a part or all of the time in 
low-lying, poorly drained pastures. Many 
sheep also are slaughtered at the Logan 
abattoir, but these animals are rarely .in- 
fested with liver flukes as most of them 
come from the range where the danger of 
infestation is slight. 


In attempting to determine the amount 
of direct loss due to the liver fluke the 
records of cattle slaughtered at the Logan 
abattoir during the year 1938 were ana- 
lyzed, with the following results: 


A total of 2,364 salable carcasses were in- 
spected, representing 835 cows, 1,241 
heifers, 189 steers and 99 bulls. Because of 
liver fluke infestation the livers of 420 or 
50% of the cows, 374 or 30% of the heifers, 
46 or 24% of the steers, and 27 or 27% of 
the bulls were condemned. This represented 
a@ loss of 867 livers (37%) weighing 9,537 
pounds. Valuing the livers at 12c per pound, 
the direct loss. from liver condemnations 
alone was $1,144.44, an amount almost suf- 
ficient to cover the cost of slaughtering the 
animals. 


1 The records on which this report is based were made 
available through the courtesy of Dr. Oscar Wennergren. 
Fo hg in charge of meat inspection for the city of Logan, 

ah. 

2 Lawrence, 1938. J. A. V. M. A. 92, pp. 527-531. 

§ Jerrom, 1939. Liver fluke disease in Sind. Vet. Jour. 
95:1, pp. 42-43. 


By WENDELL H. KRULL, Pbh.D.., 
Logan, Utah . 

Bureau of Animal Industry. 

U. S. Department of Agriculture 


What additional losses may result from 
liver fluke infestations in cattle, particu- 
larly in milk production, is a matter open 
to conjecture. since little information on 
this point is available. Jerrom® states that 
treatment of fluke-infested cows and buf- 
faloes with carbon tetrachloride yields 
spectacular results, the animals putting on 
condition and showing increased milk pro- 
duction in a very short time. However, on 
the basis of gross examinations of infested 
livers one would be inclined to assume that 
the condition is not always a matter of 
great concern, if infestation does not occur 
until after the animal has matured. The 
liver parenchyma is usually not seriously 
affected, and there is no evidence to indi- 
cate that in cattle the young flukes enter 
the bile ducts by puncturing the capsule 
and migrating through the liver tissue, as 
has been reported in the case of sheep. 
The bile ducts are the most seriously af- 
fected, being usually very thick-walled, 
fibrous, heavily calcified, and many times 
practically, if not actually, occluded. Some 
of the principal bile ducts, apparently, are 
never occupied by flukes and it would seem 
that the young flukes that enter the liver 
after the initial infestation prefer a habitat 
in the ducts which are already affected 
rather than in those which are unaffected. 





No one knows even approximately 
the toll levied by parasites of live 
stock. Whenever we dip beneath 
the surface we find an appalling 
loss. This investigation furnishes 
just one more example of the 
mounting cost of animal para- 
sitisms to the live stock industry. 
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Sulfanilamide in the Treatment of 
Streptococcic Mastitis 


ULFANILAMIDE has been widely used 

in the treatment of hemolytic strepto- 
coccic infections of humans and many fa- 
vorable reports concerning its action are 
presented in medical literature. Likewise, 
reports have been made concerning its use 
in streptococcic infections of domestic ani- 
mals. 

This study was undertaken to determine 
whether the drug had any therapeutic ef- 
fect in acute and in chronic cases of 
streptococcic mastitis. 


Methods 

Sixteen cows with streptococcic mastitis 
were treated with three different dosages 
of sulfanilamide. The average weight of 
each of the cows was estimated at 1,000 
pounds. Five cows, designated as Group 1, 
received 20gm (310gr) of sulfanilamide 
daily for 12 days. Five more, designated as 
group 2, received 40gm (620gr) daily for 12 
days, while an additional five cows, Group 
3, received 80gm (1,240gr) daily for 12 days. 
The sixteenth cow was given increasing 
daily doses of sulfanilamide until a total 
of 1,704gm (26,412gr) was administered over 
a period of 20 days. 

Milk samples were aseptically collected 
each day from each cow and examined in 
the laboratory by the microscopic test (mi- 
croscopic examination after incubation at 
37° C. for 12 hours) for streptococcic mas- 
titis and by blood agar culture (using 
tryptose blood agar) for the presence of 
streptococci. Daily physical examinations 
were made of each udder and the physical 
character of the milk secreted by each cow 
was noted by utilizing the strip cup. 


Results and Discussion 
Group 1.—The five infected cows (chronic 
streptococcic mastitis) of this group were 
given 20gm of sulfanilamide daily for 12 


1 Journal article No. 453 n.s. from the Michigan Agri- 
cultural Experiment Station. 

2 Formerly instructor in Surgery & Medicine, Division 
of Veterinary Science, Michigan State College, now prac- 
titioner in Newcastle, Indiana. 


By C. S. BRYAN and J. J. Arnold,’ 


Division of Veterinary Science, 
Michigan State College 
East Lansing, Michigan 


days. (This dosage can be expressed as 
0.3gr per pound per day.) The drug was 
administered by placing 10gm on the feed 
in the morning and 10gm on the feed in 
the evening. In no case did any of the 
treated cows recover from the chronic 
streptococcic infection of the udder; the 
mastitis streptococcic were found in the 
milk in as great numbers during and after 
treatment as before the administration of 
sulfanilamide. There was no change in the 
physical condition of the udders of these 
cows. The physical character of the milk 
secreted was normal before, during and 
after treatment. 

These data confirm the work of others as 
summarized by Little* that this low dosage 
of sulfanilamide does not affect strepto- 
coccic infection of the bovine udder. 

Group 2.—Each of the five cows of this 
group was given 40gm of sulfanilamide 
daily for 12 days. The drug was, therefore, 
administered at the rate of 0.6gr per pound 
per day. 

One of these cows was treated during the 
course of an acute flare-up of the infec- 
tion, while the other four had chronic 
streptococcic mastitis. The symptoms ex- 
hibited by the cow with acute mastitis were 
anorexia, a temperature of 105° F., udder 
swollen and hard, and a watery secretion 
containing flakes of pus. Within 48 hours 
after instituting treatment with sulfanila- 
mide, combined with milking the cow every 
two hours and applying moist hot packs to 
the udder followed by massage with an 
udder ointment, the temperature had 
dropped to 101.8° F. The cow began to eat a 
little feed and by the fifth day the physical 
character of the milk produced had re- 
turned to normal. The microscopic test re- 
vealed that the cow was still infected with 


8 Little, R. B., 1939. The effect of sulfanilamide on 
bevine mastitis streptococci. Cor. Vet. 29:3, pp. 287-294. 
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streptococci, but that during treatment the 
number of organisms eliminated in the 
milk had decreased slightly. Continued 
tests of milk revealed an increase in the 
number of streptococci following the sul- 
fanilamide treatment. The value of sul- 
fanilamide in the treatment of this case of 
acute streptococcic mastitis is demonstrated 
by the recovery from the acute attack and 
saving the cow for the production of milk. 
The cow, however, was still infected with 
the mastitis streptococci and the disease 
persisted as chronic streptococcic mastitis. 


The remaining four cows of this group 
with chronic streptococcic mastitis were 
given 40gm of sulfanilamide daily for 12 
days. The number of streptococci elimi- 
nated in the milk of these cows was re- 
duced in all cases during treatment. This 
is in agreement with the report of other 
workers.2 There was never a time when 
the streptococci were not recovered from 
the milk in the daily tests. In all cases, 
after treatment was discontinued the num- 
ber of streptococcic increased and approxi- 
mated the number found in milk prior to 
treatment. 


Group 3— The five cows of this group 
were given 80gm of sulfanilamide daily for 
12 days. Sulfanilamide was, therefore, ad- 
ministered at the rate of 1.2gr per pound 
per day. Four of the cows treated were 
affected with chronic streptococcic mastitis, 
while the fifth cow was treated during an 
acute attack. 


The symptoms of this case of acute mas- 
titis were essentially the same as those de- 
scribed in the discussion of acute mastitis 
under Group 2. The cow was milked every 
two hours, and hot packs were applied to 
the udder followed by massage with an 
udder ointment. Sulfanilamide administra- 
tion began as soon as the acute mastitis 
was noticed. The temperature, which had 
increased to 107° F. dropped to approxi- 
mately normal (102.5° F.) within 36 hours 
and was down to 101.4° F. within 48 hours. 
The cow began to eat a little within 36 
hours and the character of milk secreted 
regained a normal appearance, although it 
still contained a few flakes of pus at three 
days. The flakes of pus were no longer 
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evident on the fifth day. The milk produc- 
tion of this cow had been reduced to almost 
nothing during the acute attack. It in- 
creased rapidly from the fifth day on and 
returned almost to its previous level by the 
tenth day. The streptococcic infection of 
the udder persisted after the sulfanila- 
mide treatment, but the data indicate that 
sulfanilamide was of value in relieving the 
acute symptoms of mastitis, permitting an 
early return of this cow to the milking line. 


The sulfanilamide was administered to 
the four cows with. chronic streptococcic 
mastitis at the rate of 1.2gr per pound per 
day for 12 days. In no case did the cows 
recover from the streptococcic infection as 
evidenced by the continual elimination of 
streptococci in the milk. A marked decrease 
was noted in the number of streptococci 
eliminated in the milk of each cow during 
the course of the treatment with sulfanila- 
mide, but the streptococci gradually in- 
creased in numbers over a period of time 
following the treatment. The udder ex- 
hibited no detectable change of physical 
condition. These data confirm the work of 
Stevenson: in which he reported that the 
administration of 8lgm of sulfanilamide 
daily to cows with chronic streptococcic 
mastitis was incapable of eliminating the 
streptococci from the udder but that this 
dosage had very little effect on appetite, 
temperature, or the milk secreted. 


Cow No. 16—The cow selected for this 
experiment was a grade Guernsey weighing 
about 1,000 pounds. She had previously 
been infected with Streptococcus agalac- 
tiae, but at the time of this experiment 
was negative to microscopic tests for 
streptococcic mastitis as a result of con- 
tinued treatment with lacto-vaccine. 


On March 29, 1938, a 24-hour culture of 
Streptococcus pyogenes (hemolytic) of hu- 
man origin was prepared and 4 mililiters 
were injected into the right front quarter 
and two mililiters into the right rear quar- 
ter. Cultures made immediately after the 
injection showed both right quarters posi- 
tive and both left quarters negative to 


4 Stevenson, W. G., 1939. Results of administering sul- 
fanilamide for the treatment of bovine mastitis—-preliminary 
report. Canad. Jour. Compar. Med. 3:6, pp. 147-155, 158- 
160. 
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tests for streptococci. Four hours after the 
injection the right quarters were slightly 
inflamed and the body temperature had 
risen one degree. The following day the 
right quarters were markedly inflamed and 
the body temperature was no higher. After 
the third day the inflammation of the 
right quarters began to recede without 
treatment although the milk from them 
contained pus. Microscopic exaraination of 
the milk on the fourth and sixth days 
showed streptococci and pus in both right 
quarters, the left quarters remaining nor- 
mal. On the ninth day milk was drawn 
from the right (infected) quarters and in- 
jected into the two left quarters. Twenty- 
four hours later the temperature had risen 
from 101° F. to 105° F. and the cow refused 
to eat. The left quarters were sensitive to 
palpation at this time. Five hours later the 
cow began eating again without treatment 
although the body temperature had risen 
to 107° F. 

A 360-grain capsule of sulfanilamide was 
administered and this dose was repeated 
four hours later. On the following day the 
temperature had dropped to 101.6° F. but 
the cow refused feed for a short time. The 
administration of sulfanilamide was con- 
tinued at the rate of 360gr twice daily for 
the next 17 days. During this period the 
body temperature and the general condi- 
tion remained apparently normal, although 
the milk did not improve in quality or de- 
crease in streptococcic count. 

On the 18th day four ounces of sulfanila- 
mide were administered via the stomach 
tube at noon and this dose was repeated 
in the evening. The same dose was given 
three times the following day without any 
visible change in temperature or general 
condition. The next day two four-ounce 
doses were given, but the third was omitted 
because the cow was showing weakness and 
unsteadiness. At 9 p. m. the animal was 
down, falling when it attempted to rise. At 
midnight it was comatose with dilated 
pupils and dyspnea. The following morning 
it was completely unconscious. There was 
evidence of a great deal of struggling dur- 
ing the night. The cow had plunged 
through the stanchion into the manger and 
was badly bruised, with about one-half of 
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its incisor teeth torn from the gums. The 
coma persisted throughout the day. Blood 
analyses showed a low calcium and high 
magnesium level similar to that observed 
in milk fever. Microscopic examination of 
the milk revealed no decrease in the num- 
ber of streptococci. 

The next day 500 mililiters of calcium 
gluconate and dextrose solution were ad- 
ministered intravenously and this was re- 
peated in 24 hours. Gradual and complete 
recovery followed. 

This experiment indicates that sulfanila- 
mide may be of some value in treating 
septicemia associated with acute mastitis, 
but is ineffective in chronic mastitis. The 
drug is apparently quite toxic for cows in 
heavy repeated doses. Calcium gluconate 
solution may be a reliable antidote. 


Summary 

Sulfanilamide when administered for 12 
days to five cows at the rate of 0.3gr per 
pound per day, to four cows at the rate of 
0.6gr per pound per day, and to four cows 
at the rate of 1.2gr per pound per day, all 
the cows being affected with chronic 
streptococcic mastitis, did not affect the 
streptococcic infection of the udder. The 
number of streptococci eliminated in the 
milk decreased during treatment, but in all 
cases the numbers subsequently returned 
to the levels prior to treatment. 

Sulfanilamide given for 12 days at the 
rate of 0.6gr per pound per day to one cow 
and 1.2gr per pound per day to another 
cow was very effective in relieving the sys- 
tem reaction in acute streptococcic mas- 
titis, as indicated by the decrease in body 
temperature and the return of the cow’s 
appetite. The larger dose was the more ef- 
fective; for although in the cow so treated 
the reaction was more severe (as indicated 
by a temperature of 107° F., compared to 
105° F. for the cow receiving the smaller 
dose), the symptoms subsided more rapidly 
and the cow returned to the milking line, 
producing more milk than did the cow re- 
ceiving only 0.6gr per pound per day. 

Sulfanilamide is apparently quite toxic 
for cows in repeated large doses. Calcium 
gluconate solution may be a reliable anti- 
dote to sulfanilamide posioning in cattle. 
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Some Causes for False Reactions with 
Whole Blood Pullorum Disease Testing” 


URT and McCulloch! and Hinshaw and 

Dunlap? have reported on false reac- 
tors in pullorum disease testing. Other work- 
ers have also noted these pseudo or false 
reactions. 

All pullorum disease testing under the 
Idaho Poultry Improvement Association is 
done by authorized agents. The technique 
used is the rapid, whole-blood method, 
which is one of three tests recommended by 
the National Poultry Improvement Plan. 
During the past two years, blood samples 
have been submitted by field operatives for 
confirmation of diagnoses and evaluation of 
their testing efficiency. Many of the samples 
submitted as reactors have proved to be 
negative when tested by the tube method. 
They also often proved to be negative when 
tested by other whole-blood antigens. An 
effort was made in each instance to obtain 
as many of these questionable birds as pos- 
sible. A representative number have been 
studied in the laboratory. Blood tests by 
various antigens and by various methods 
have been made. Most of the questionable 
birds reacted to Antigen A, which is the 
antigen used by the majority of the field 
men, while only a few gave positive reac- 
tions to other whole-blood antigens, includ- 
ing Antigen B. A still smaller percentage 
gave positive reactions at 1:50 by the tube 
method. 

Three organisms were commonly found in 
birds which gave the false reactions. A 
gram-positive coccus similar to those re- 
ported by Hinshaw and Dunlap? and Hurt 
and McCulloch! was found in the majority 
of cases. Two other organisms, Alcaligenes 


* Published with the approval of the Director as Research 
caper No. 187 of the Idaho Agricultural Experiment Sta- 
10n 

t Animal Pathologist, Assistant Poultryman, Assistant in 
Bacteriology, and Bacteriologist, respectively. 

1 Hurt, Ross H., and E. C. McCulloch, 1940. The occur- 
rence of a gram- positive coccus in birds positive to the 
oue sine test for pullorum disease. J. A.V.M.A. 46, 
pp. 

> iden. W. R., and G. L. Dunlap, 
Salmonella pullorum agglutinations cause: 
tamination. J. A.V.M.A. 25, pp. 594-598. 
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fecalis and Alcaligenes marshallii,3 were 
found in a few cases. 


@ In the adult bird the most common lesion 
observed was in the ovaries. Usually the 
ovary was flaccid, making it appear only 
half filled with yolk, and had a light yellow 
to greenish cast. In no instances was it hard 
or irregularly shaped. On a few occasions 
cysts were observed in the visceral cavity. 
The material in these cysts was usually of a 
clear color and only rarely contained bac- 
teria; in the cases where bacteria were 
present, the organism isolated was a gram- 
positive coccus. No external symptoms of 
infection could be seen in these birds. Occa- 
sionally birds suffering from coryza gave 
positive reactions. The titre of these birds 
was usually low and disappeared soon after 
the bird recovered from its cold. Some of 
the field operatives found it difficult to make 
accurate tests on flocks suffering from colds. 

In the chick the most constant lesion ob- 
served was a retained yolk sac. This sac was 
easily differentiated from the retained yolk 
sac often seen in pullorum chicks. The yolk 
sac observed in this condition was always 
soft and usually of a green color, while in 
pullorum disease the sac is hard and irregu- 
lar in shape. The contents of the sac seemed 
to be stickier than normal. Quite often the 
sac filled the entire posterior part of the 
visceral cavity. Gram-positive cocci were 
isolated from these sacs with regularity. The 
only outward symptom was that the smaller 
chicks from an affected hen were the ones 
with the enlarged and infected yolk sacs. 
Ordinarily these chicks grew to maturity if 
no other factor altered their development. 
These birds in turn gave false reactions at 
maturity. 


yD. H., R. S. 
itchens, 1939. Bergey’s Manual of Determinative 
Bacteriology. 5th Ed. Williams and Wilkins Co. 
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@ The cycle of infection was observed in 
several high producing hens. A typical his- 
tory is that of I-532, a hen which, in addi- 
tion to being a high producer, was an excel- 
lent breeder. This hen showed a titre of 
1:100 by the tube method and was positive 
with all whole-blood antigens used. (It 
should be stated here that this reaction was 
the highest observed in any bird naturally 
infected with the. gram-positive coccus.) 
Her reaction was first noted when she was 
two and one-half years old. Her eggs were 
hatched separately and the chicks were kept 
isolated from others. At various intervals 
these chicks were killed and cultured. Ap- 
proximately 50% carried the gram-positive 
coccus in the yolk sac. These were the 
smaller chicks; the larger ones had no in- 
fection. Seven daughters were grown to 
maturity; of the seven, four gave positive 
reactions with Antigen A but were negative 
with Antigens B and C. One of the four gave 
a positive reaction at 1:25 by the tube 





Forty-two states are now cooper- 
ating in the national plan for the 
control of pullorum disease, and 
two more are cooperating in the 
breeding phase of the plan only. 
The number of states with U. S. 
pullorum-clean flocks has in- 
creased from eight to 19 during 
the first four years of the plan’s 
operation. During the same period 
the number of states having U. S. 
pullorum-passed flocks has in- 
creased from seven to 16 and the 
number having U. S. pullorum- 
tested flocks has increased from 
27 to 36. The number of birds offi- 
cially tested in accordance with 
the provisions of the plan has in- 
creased from 2,058,782 during the 
first year to more than 6,000,000 
birds during the fourth year. More 
than three-fourths of the birds are 
now in the U. S. pullorum-tested 
class. 
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method, all others being negative. None of 
the progeny of I-532 placed in the laying 
house died during the first year of produc- 
tion. The hen herself died at the age of 
three from peritonitis associated with rup- 
tured ovaries. The organism isolated on 
post-mortem examination was a gram-posi- 
tive coccus identical to those isolated from 
her progeny. One unusual fact observed was 
that the male progeny of I-532 were poor 
breeders. Several of them were observed 
post-mortem; a few showed atrophied testes, 
but all cultural studies were negative. The 
atrophied testes may or may not have been 
associated with the infection; it is possible 
that this testicular condition is hereditary. 


m Since there were variations in the reac- 
tions to the several antigens used, a more 
detailed study was made. Two commercial 
whole-blood antigens, A and B, were used in 
addition to an experimental whole-blood 
antigen, C. Tube tests were run simultane- 
ously as a check. A group of 24 birds was 
divided into five groups. Groups I, II, III, 
and IV contained four birds each, and the 
control group, V, was composed of eight 
birds. Group I was injected with l1cc Sal- 
monella pullorum antigen; II with 1cc com- 
mercial cholera-typhoid vaccine; III with 
lec mixed infection bacterin; and group IV 
with 1cc cholera vaccine. All birds used were 
negative to all blood tests for pullorum dis- 
ease at the time of injection. The birds were 
tested seven days after injection and at ten- 
day intervals until all hens had two con- 
secutive negative tests to all antigens. There 
were slight variations in each group with 
regard to individual antibody response, but 
the correlations were so close that the 
graphs shown in Fig. 1 were made of the 
composite of each group. 

It is apparent from the data shown in 
Fig. 1 that there is considerable difference 
in the sensitivity of the various antigens. As 
a consequence, there is a difference in the 
reactions obtained on individual birds. It 
will be noted that Antigen A reacted long 
after the tube test dropped below 1:50 in 
the pullorum disease group. It can also be 
seen that there was enough antibody re- 
sponse from the mixed infection bacterin 
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(composed primarily of Staphylococci and 
to produce reactions with 


Streptococci) 
Antigen A. 
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the lower pH reacted more strongly to blood 
from birds carrying the gram-positive coccus 
and from birds that had been immunized 


Fig. 1. Composite Reactions with Various Pullorum Disease Antigens 


@ All commercial pullorum disease antigens 
are produced from three strains of Salmon- 
ella pullorum (Nos. 4, 10, and 11), which the 
Bureau of Animal Industry of the U. S. De- 
partment of Agriculture supplies to biologic 
concerns for antigen production. All anti- 
gens are produced according to Bureau rules 
of preparation dated September 28, 1931, 
and Circular Letters 1742, 1951, and 2111. 
One factor which has not been ruled on is 
the matter of hydrogen ion concentration. 
Some workers feel that this does not play a 
part in the speed of reaction or sensitivity 
of reaction. Titrations on various commer- 
cial antigens have shown variations of pH 
4.5 to 7.2. In every instance the antigen with 


with mixed infection bacterin. Antigens 
with high pH values rarely gave positive 
reactions with such blood samples. When 
samples of antigen were adjusted to neu- 
tral, the sensitivity was decreased slightly, 
but not to the point of missing true pul- 
lorum disease carriers. Antigen A, when 
added to saline solution to make tube anti- 
gen, reacted identically with regular tube 
antigen if the newly-made antigen had been 
adjusted to neutral. 

During the study, certain birds appeared 
to have blood of a low surface tension. As a 
result of this condition, smaller amounts of 
blood were taken up by the loop than was 
the case in the average bird. 
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Recent Materia Medica 
VI. Riboflavin (Vitamin B,; Vitamin G) 


O OTHER substance has, perhaps, been 

subject to as many changing concepts 
or discoveries in the nutritional field as 
riboflavin. The various names and various 
letters which have been assigned it reflect 
the changes which have marked its career. 
For example, soon after the discovery of 
“vitamin B,” it was learned that this sub- 
stance consisted of two fractions. American 
workers referred to these as vitamin B and 
vitamin G (the letter G originating from 
the name of one of the original B-complex 
workers, Goldberger); European workers, 
notably English and German, labeled them 
vitamins B, and B,. Now, when it was 
further proved that there were additional 
fractions that could be isolated, confusion 
began to reign, and there was a conglomera- 
tion of various terms under the heading of 
the “vitamin B complex.” This confusion 
has been carried over even to this day; in 
fact, certain of the B-complex fractions 
have no designated nomenclature, and 
various authorities even disagree as to 
whether to call it the “vitamin B complex” 
or the “vitamin B, complex.” Furthermore, 
various writers still refer to vitamin G (B,) 
as the antipellagric or P-P vitamin, when 
other fractions are definitely recognized 
under these names. 

As to terminolgy today, there is actually 
no common term that fits the vitamin. In 
official circles, the name riboflavin has been 
adopted because of the yellow color (flavin) 
and the carbohydrate origin (ribose) of the 
vitamin. The older terms include: flavin, 
lactoflavin, ovoflavin, hepatoflavin, etc. 


History 

The first recognition of riboflavin (al- 
though not under that name) came as a 
result of chemical studies of tissue extracts 
and enzymes. It was first recognized in 1879 
by Blyth in the form of a “lactochrome.” 
This was a water-soluble substance present 
in milk—the yellow pigment referred to 
later as “lactoflavin.” It is only within the 


By PROF. VICTOR LEWITUS, 
Nutley, New Jersey 


past decade that the isolation and synthe- 
sis of riboflavin has been accomplished. 
This was possible through the work of 
Kuhn, Gyorgy and Warner-Jauregg (1933); 
Karrer and Schoépp (1934); Karrer and 
von Euler (1935); and Ansbacher, Supplee 
and Bender (1936). Following the original 
experimental work by Goldberger and Lillie 
in producing a pellagra-like syndrome in 
rats, many chemists made strenuous efforts 
to identify the substance with the help of 
biological assays. Most of the work was un- 
successful, for retarded growth was the 
only result of B-complex deficient diets. It 
was in 1933 that Kuhn, Gyorgy and War- 
ner-Jauregg observed that pure riboflavin, 
which was now available through its isola- 
tion from milk, liver, yeast and egg white, 
was capable of producing a definite growth 
response. Since the B-complex (not so well 
understood then as now) was known to 
have definite antipellagric effects, it was 
naturally concluded that this was actually 
the antipellagric substance. However, only 
recently, since the isolation of nicotinic acid 
and vitamin B,, has it been demonstrated 
that riboflavin is not, by itself at least, con- 
cerned with preventing or treating pellagric 
symptoms or parallel conditions in lower 
animals. The work of Warburg and Chris- 
tian in 1932 showed the existence of a res- 
piratory enzyme which served as a catalyst 
in reduction-oxidation exchanges. This 
substance was shown to consist of a com- 
bination of protein, phosphoric acid and 
riboflavin—pointing to a direct relationship 
between the vitamin and the respiratory 
enzyme. 
Sources 

Riboflavin is widely distributed in plant 
and animal tissues, and is also prepared 
synthetically. Specifically it is present in 
milk, eggs (both yolk and white), meat (es- 
pecially liver and kidney), soya meal, many 
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vegetables, and fruits. For example, carrot 
and beet tops contain from 60 to 80 Sher- 
man-Bourquin units per ounce; liver and 
kidney from 225 to 250 S-B units; egg 
whites 30 and egg yolks 65 S-B units. Hand 
and Sharp have recently reported that 
summer milk shows 20 per cent more ribo- 
flavin than winter milk, the latter content 
being 0.6 to 3.42mg. per liter by the fluo- 
rescence test (Img approximately equals 
400 S-B units.) Recently, Mickelsen, Wais- 
man and Elvehjem have found that the liver 
and kidney of cattle, sheep and swine are 
uniformly higher in riboflavin content than 
other organs of these species. Muscular tis- 
sue shows a lower content than glandular 
tissue. Schormiiller notes that an inverse 
relationship exists between the glycogenic 
content and vitamin B, in muscles of vari- 
ous animals. More vitamin exists in the 
germ and bran than in the endosperm of 
grains. Concentrates are obtained from 
yeast, cereal-milk extracts (whey adsor- 
bate), and liver extract. 


Chemistry and Properties 

Riboflavin is a highly complex substance. 
Its chemical structure is C,,H,)N,O,. It has 
been synthesized by Karrer et al and Kuhn 
et al, independently. In its pure form it 
consists of clusters of yellowish-orange 
crystals. In solutions, it absorbs light 
(ultraviolet portions) producing a distinct 
fluorescence; a property which permits 
physical determinations to be made. The 
addition of either acids or alkalies to aque- 
ous solutions reduces the degree of fluores- 
cence. Riboflavin is soluble in water, dilute 
acids and alcohol; but not in fats, oils or 
liquids which ordinarily are fat solvents. 
The vitamin is highly sensitive to both 
ultraviolet and visible light, which destroy 
it. It is likewise decomposed in the presence 
of alkalies, the color being gradually dis- 
charged, and the vitamin activity lost. 
Many other chemical substances destroy 
the vitamin, and high temperature is 
known to have similar effects. Although 
more stable to heat than vitamin B,, it de- 
composes at 105°C., and in alkaline media 
it is destroyed much more promptly. It 
melts at 280°C. while decomposing. Irradia- 
tion in the presence of oxygen (in alkaline 
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media) changes it to lumiflavin, a sub- 
stance soluble in chloroform. The vitamin 
is most fluorescent at a pH range of 6 to 8. 
It has been noted that when meats are 
fried or roasted appreciable quantities of 
riboflavin are lost. Since riboflavin is so 
sensitive, especially in solution, it is best to 
store the concentrated form in a dark 
place, and out of contact with glassware 
that has appreciable alkalinity. Riboflavin 
is practically odorless, but has a bitter 
taste. 


Standardization or Assay 


The original method applied to vitamin 
B-complex assays has been found to apply 
more exactly to the determination of vita- 
min B,. A basal diet, deficient in riboflavin, 
is fed to rats for two to four weeks, after 
which the assay of the product is begun. 
The growth of rats fed the substance under 
test is compared with the growth of rats 
receiving weighed amounts of pure, stand- 
ard, crystalline riboflavin in addition to 
the basal diet. These data, corrected for 
the negative controls, are then evaluated for 
potency. A Sherman-Bourquin unit is the 
minimum average daily amount required to 
produce during a period of 28 days an aver- 
age gain in weight of 3gm per week in a 
rat depleted of riboflavin. Undoubtedly, an 
international standard reference of ribo- 
flavin, stated in terms of weight, will be 





“Vitamin B” was soon discovered 
to include more than one fraction, 
and B, and B. (G) came to be 
recognized. It was next noted that 
riboflavin, which had been known 
for 50 years (lactochrome) had 
when fed to experimental animals 
many of the effects of B., and for 
a time it was assumed to be B.. 
Further research, however, re 
vealed other fractions. Although 
much progress has been made in 
the last decade, there still remains 
not a little confusion as to the ele- 
ments of the B. complex. 
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adopted. It has been estimated that one 
S-B unit is approximately equivalent to 
0.003 to 0.005mg (3 to 5 gammas) riboflavin; 

















Ariboflavinosis in chickens may cause leg disorders, 
diarrhea, weakness and death. Riboflavin deficiency 
may affect egg production and hatchability. For lay- 
ing hens, the requirement to assure hatchability has 
been stated as 230 S-B units per 100gm of feed 


but most laboratories are using the factor 
2.5 for conversions. In other words, for 
practical purposes, one S-B unit equals 2.5 
gammas of riboflavin, or 40 S-B units equal 
100 gammas. There is some possibility of 
assaying riboflavin by means of the fluoro- 
photometric method, in which the degree 
of fluoroescence is determined as compared 
to a certain standard; but since this 
method is not practical in the presence of 
impurities (such as occur in natural prod- 
ucts) there is some question of its adoption 
except for highly purified solutions or 
preparations. One part in 20 million is de- 
tectable by this method. 


Fraser, Topping and Isbell have just re- 
ported work which substantiates the method 
of Snell and Strong, in which a bacterial 
method of assaying riboflavin was em- 
ployed. Using Lactobacillus casei, these 
workers assayed the vitamin in urine and 
tissues of normal and depleted dogs and 
rats. In depleted animals there is a definite 
reduction of riboflavin in the urine—de- 
tectable even before symptoms of the de- 









ficiency become manifest. Likewise, the 
riboflavin content of the tissues was found 
to be reduced. The authors consider the bac- 
terial method of assaying a useful adjunct 
in determining the nutritional status of dogs 
and rats with respect to riboflavin. 


The recent trend is to state the values of 
riboflavin in terms of weight (gamma) and 
to avoid the term Sherman-Bourquin unit, 
which is rather inaccurate. 


Function of the Vitamin 


Riboflavin is stored in the body for only 
a short time, though longer than vitamin 
B,. It appears that the more fats and 
minerals ingested, the more riboflavin is 
required. Although riboflavin is not the 
antipellagra factor, as was commonly 
thought at first, it performs several impor- 
tant functions. According to Elvehjem, 
there is much work to show that riboflavin 
is essential for the normal subsistence of 
the rat, chicken, dog and other animals, in- 
cluding man. Its functions seem to be 
mainly concerned with cellular oxidation 
processes. Warburg and Christian (in 1932) 
isolated a new respiratory enzyme which 
acts as a carrier catalyst, taking up acti- 
vated hydrogen from certain substrates, 
becoming reduced and, in turn, being oxi- 
dized by the atmospheric oxygen. The so- 
called “yellow enzyme” has been found to 
consist of riboflavin combined with a 
protein through a phosphoric acid radical. 
This enzyme, together with another enzyme 
from yeast, and a co-enzyme from red blood 
corpuscles from horses, constitute a system 
which can perform certain oxidative func- 
tions (Robison’s hexose monophosphoric 
acid ester). Its place in such enzymatic 
action in the metabolic processes of higher 
organisms is not altogether well under- 
stood. It has been observed that riboflavin 
is transformed to flavin-phosphoric acid 
in the intestinal wall as well as in general 
cellular reactions. Hence, according to 
Gyorgy, the effect of riboflavin is indepen- 
dent of the mode of administration. It has 
been noted by Von Euler and Adler that 
the retinas of many species of animals con- 
tain relatively high concentrations of the 
substance is involved in certain light reac- 
flavin, and it has been suggested that this 
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tions, especially those concerned with light 
sensitivity, and fluorescence. 


In experimental work with rats, it has 
been observed that riboflavin deficiency is 
manifested by the following symptoms: a 
peculiar atrophic dermatitis occurs in the 
skin, the hair becomes thinned out and falls 
readily from the chest, legs, neck and paws. 
These signs can be differentiated readily 
from those due to B,-deficiencies (which 
consist of a scaly, exfoliative acroderma- 
titis). Sherman and Lanford have recently 
reported that riboflavin shortage produces 
stunting of growth in the younger animals. 
Day and Darby have shown that in rats as 
well as in other experimental animals, 
ariboflavinosis is evidenced by general signs 
of premature aging. It has already been 
pointed out that the liver, kidney, and 
heart of animals are rich in riboflavin, 
which implies that there must be an impor- 
tant function for the vitamin. 

According to Norris, riboflavin is required 
for growth, viability and hatchability in 
poultry husbandry. Chicks fed a riboflavin- 
deficient diet frequently develop a paralysis 
of the toes and legs, called nutritional leg 
paralysis or “curly toe” disease. The paraly- 
sis is due to degeneration of the sciatic 
nerve; the chances of recovery from this 
type of paralysis are favorable, if the de- 
gree of degeneration is not too great, ac- 
cording to this authority. 

Phillips and Halpin have just recently 
observed that hens fed rations low in ribo- 
flavin produced fewer eggs and eggs of 
lower hatchability than those fed the same 
diet supplemented with 400 micrograms 
(gamma) of riboflavin per 100gm of feed. 
The authors conclude: “Myelin sheath de- 
generation occurred in the sciatic nerve in 
about 60% of the surviving embryos obtained 
from eggs produced by hens on the ribo- 
flavin low diet. The incidence of myelin 
Sheath degeneration in the sciatic nerve of 
embryos from eggs produced by hens re- 
ceiving the riboflavin supplement was less 
than 10%... . Fertile eggs which were laid 
by riboflavin deficient hens and which con- 
sistently failed to develop beyond the first 
week of incubation produced normal em- 
bryos if injected with 50 micrograms of 
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riboflavin on the first day of incubation. 
Hens kept on the riboflavin low ration for 
seven months and producing eggs of very 


Lack of riboflavin in the dog’s diet may cause degen- 

erative changes in the liver and nervous system. A 

daily requirement of 32 S-B units per kilogram of 
body weight has been suggested for dogs 


low hatchability could be restored to the 
production of eggs of normal hatchability 
by daily oral doses of 50 micrograms of addi- 
tional riboflavin . . . two and one-half to 
three micrograms of riboflavin per gram of 
albumin were necessary to fertile eggs for 
the development of normal embryos. A lower 
residual riboflavin resulted in embryonic 
death. Developing embryos from hens kept 
on the riboflavin low diet stored less ribo- 
flavin in their livers than did embryos from 
hens kept on the same diet supplemented 
with riboflavin.” 


Response to the Vitamin 


When riboflavin-deficient animals are 
fed with adequate quantities of the vitamin 
there is a pronounced growth response and 
the dermatitis already mentioned will clear 
up promptly. New hair will be found where 
alopecia previously existed. A number of 
authorities have observed that the extent 
of growth is roughly proportional to the 
amount of riboflavin included in the ration. 
In animals that have been deprived of the 
vitamin, such as chickens, monkeys, mice 
and rats, cataracts have often been found 
to develop. This condition can be prevented 
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by proper supplementation of riboflavin, as 
shown by the work of Day and Langston, 
Darby, and Yudkin. Gyérgy, Whipple and 
others have indicated that riboflavin in- 
creases the rate of hemoglobin production 
in anemic dogs, though this effect is less 
than that afforded by the administration 
of hog’s liver. As with thiamin chloride, 
riboflavin seems to be concerned with car- 
bohydrate metabolism; although the role 
of each in this process is somewhat differ- 
ent. The work of Morgan, Cook and Davison 
has emphasized this function. Ellis and 
Zmachinsky have pointed out the “sparing” 
action of riboflavin in the presence of thia- 
min; that is, one vitamin will be required 
in less amount in the presence of the other, 
in contrast with the increased amounts 
needed when only one is available. The 
work of Lepkovsky and Jukes has disclosed 
the symptoms of emaciation, weakness and 
diarrhea in chickens and turkeys in the 
presence of riboflavin deficiency. Bethke, 
Record and Wilder have found certain leg 
disorders in chicks under the same condi- 
tions. In dogs, Sebrell and Onstott have 
found coma, cardiac failure and (post mor- 
tem) yellow mottling of the liver and de- 
generative changes in the nervous system. 
Cowgill et al, have likewise demonstrated 
the presence of degeneration of the central 
nervous system, particularly the posterior 
columns (less often the anterior) of the 
spinal cord. Norris et al, and Bethke et al, 
have emphasized the necessity for ribo- 
flavin in the diet of laying hens and its 
effect on the hatchability of the eggs. There 
seems to be a definite ratio between the 
amount of the vitamin occurring in the 
diet, and the amount found in the egg 
itself. According to Peterson and Hughes, 
growing chicks require 290 units per 100 
grams of feed; laying hens require 130 units 
per 100 grams of feed; and (for hatcha- 
bility) laying hens require 230 units per 100 
grams of feed. As little as 40 units of the 
vitamin have been used as a daily curative 
dose in chicks. The work of Kuhn has in- 
dicated the relatively non-toxic character 
of riboflavin, even a thousand times the 
usual dose given by mouth to animals prov- 
ing harmless. 
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Norris, Wilgus, Ringrose, Heiman and 
Heuser state that the requirement of ribo- 
flavin for chicks is closely correlated with 
the rate of gain in weight. This indicates 
that the vitamin is intimately related to the 
growth processes, and is not required in any 
great amount for maintenance. 

According to Wodicka, the riboflavin re- 
quirement for poultry is relatively high. As 
with the rat, the chick shows cessation of 
growth on deficient diets. If the chick is left 
on the deficient diet after growth has been 
arrested, the “curly toe” paralysis will en- 
sue. “Although not all chicks on the defi- 
cient ration will come down with the paraly- 
sis ... the nerve degeneration can be shown 
histologically on the entire lot. . . . Investi- 
gation into the symptoms associated with 
embryonic mortality in flavin deficiency has 
shown edema, with death at the nine to 
14-day stages; a degeneration of the Wolf- 
fian bodies (mesonephrata), with death at 
the 17 to 21-day stages; defective down; and 
dwarfism. The highest mortality . . . comes 
at four to 16 days .. . viability of the chicks 
as well as hatchability of the eggs is strongly 
affected by the flavin intake of the hen.” 
Wodicka also points to the difference in re- 
quirements on the part of turkeys compared 
with chickens, the former probably re- 
quiring greater amounts. Although the same 
deficiency symptoms due to riboflavin short- 
age apply to turkeys, there is the additional 
symptom of dermatitis, which, in the chick, 
is caused by some other factor (the filtrate 
factor) of the B-complex. 

Pearson has recently emphasized the re- 
quirements of riboflavin in dogs, hogs and 
chickens. He describes riboflavin deficiency 
in dogs as follows: “Dogs receiving inade- 
quate amounis of riboflavin fail to grow, 
lose their appetite, and gradually decline in 
weight. In the final stage of the syndrome 
the gait becomes staggering, accompanied 
by a stiffness of the hind legs.” He refers to 
similar conditions in the hog: “Pigs fed a 
ration deficient in riboflavin fail to make 
satisfactory gains. They become crippled in 
the legs, thus making it difficult to walk. 
The front legs become bowed, while they 
may stand extremely close at the hocks and 
the ankles of the hind legs may be bent 
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forward.” He states that chickens require 
1300 micrograms (gamma) per pound of 
feed, and dogs 220 micrograms (gamma) 
per pound of feed. The daily requirement 
for hogs is not definitely known. 

In man, a number of symptoms have 
been observed in the absence of riboflavin. 
Sebrell and Butler of the National Institute 
of Health have described the condition 
known as cheilosis. This consists of lesions 
of the lips which develop in from 94 to 130 
days after ariboflavinosis has occurred. A 
pallor of the mucous membrane of the lip 
in the angles of the mouth is followed by 
maceration, and later superficial transverse 
fissures. The lesions resemble those found 
in cases of perléche. A specific type of 
glossitis (inflamed tongue) has also been 
observed. There has also been noticed a 
fine, scaly, greasy desquamation in the 
nasolabial folds, on the alae nasi, in the 
nasal vestibule, and on the ears. In females, 
a daily dose of 1 to 2mg and later 0.025mg 
per kilogram body weight, brought about 
complete elimination of these symptoms, 
while nicotinic acid had no effect. Kruse 
and Sebrell have just reported another 
symtom of abrivoflavinosis in humans: 
keratitis— development of excess vascu- 
larity in the cornea of the eyes, followed by 
the formation of white spots. There is itch- 
ing, burning, and a sensation of roughness 
of the eyes with a mild form of light sensi- 
tivity (photophobia). Riboflavin restores 
to normal cases having these symptoms. 

Just recently an important point has 
been brought out regarding pellagra in hu- 
man beings. Spies, Vilter and Vilter believe 
that “riboflavin is involved in the meta- 
bolism of nicotinic acid or substances acting 
Similarly, either as a complementary thera- 
peutic agent to form a conjugate within the 
body or as a constituent of the diet essen- 
tial in itself.” They found that while pella- 
grins show definite improvement following 
the administration of nicotinic acid and 
thiamin, if they remain on deficient diets 
certain symptoms will again develop in 
some despite the fact that nicotinic acid 
and thiamin are being supplied. This sug- 
gests that even though two of the essentials 
are supplied, the diet must be deficient in 
at least a third factor, and possibly others. 
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There is some possibility that, at least in 
humans, riboflavin is required to assist the 
functions of nicotinic acid, vitamin B,, and 
perhaps other essentials. Joliffe, Fein and 
Rosenblum find similar lesions in humans 
as those reported by Sebrell and Butler. 
The average daily human requirement at 
present is estimated at 2 to 3mg. Riboflavin 
has been demonstrated to be essential for 
vascular integrity in the formation and re- 
pair of the semipermeable membranous 
tissue composing vascular structure. Stom- 
atitis has also been found associated with 
lack of the vitamin. 


Conclusions 


Summarizing, it may be said that ribo- 
flavin is probably essential in the meta- 
bolism of certain carbohydrates in the 
animal body. It is important because of its 
regulation, in part, of oxidative-reduction 
functions. In certain animals its absence 
induces a special form of non-specific der- 
matitis; in poultry its lack may cause 
improper egg-production, particularly af- 
fecting hatchability—hence the necessity 
for including milk or other vitamin B, sup- 
plies in the feed. It appears to prevent 
cataract formation in certain species. Many 
species show stunting of growth in its ab- 
sence, and premature aging is prominent in 
certain animals. In chickens and turkeys, 
certain leg disorders, diarrhea and weak- 
ness with subsequent death may be caused 
by ariboflavinosis. In dogs, degenerative 
changes in the liver and nervous system 
have been found due to its lack. Loss of 
appetite, listlessness, poor development and 
the like have been noted in puppies. In the 
fox there seems to be serious loss of fur, 
rough coat, underweight and undersized 
animals, nerve disorders and premature 
graying of the hair (recently reported in 
Norway), though these may be due to the 
deficiency of the vitamin B-complex. The 
requirement for most animals is still un- 
known. Patton has suggested a daily re- 
quirement of 32 S-B units of riboflavin per 
kilogram body weight in dogs. Undoubtedly, 
there are still many points to be cleared up 
regarding the functions of this important 
vitamin; particularly its place in the meta- 
bolism of the larger domesticated animals. 
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Sterility in a Mare Due to Chronic 
Metritis 

History.—A seven-year-old, bay, thor- 
oughbred mare was served by several stal- 
lions without conceiving. 

Symptoms.—The animal was apparently 
in good health with a temperature of 100.1° 
F., normal respirations and pulse, smooth 
coat, and mucous membranes of a normal 
pink color. 

A rectal examination revealed that the 
ovaries were of normal size and consistency, 
but the uterus was slightly enlarged. 
Through the vaginal speculum, the cervix 
and vaginal mucosa were observed to be 
congested, with a small amount of whitish 
yellow exudate on the floor of the vagina. 


TABLE I.—Torat anp DirrerentTraL Bioop Count 
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Diagnosis—Chronic metritis and cervi- 
citis. 

Treatment.— February 28th the uterus 
was douched with 2000cc of proflavine in a 
1:3000 solution. This douche was adminis- 
tered by inserting a quarter-inch rubber 
tube through the cervix into the uterus and 
letting the uterus fill by gravity flow; when 
the uterus became full the fluid, mixed with 
mucus, was siphoned out. During this pro- 
cess there was flushed out with the mucus 
a small, vascular, albuminous body about 
the size of a half-dollar. Since the owner 
maintained that the mare had not been 
bred during the last three months, the small 
body was thought at first to be an ovum 
that for some reason had proliferated, but 
on section and microscopic examination it 
was found to be a fetus. After the douche, 
200cc of iodine and oil (one dram to a gal- 
lon) was injected into the uterus through 
the tube. The vagina was then washed free 
from all uterine exudate. 


March Ist this treatment was again used, 
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although the mare objected to the insertion 
of the vaginal speculum and also to the use 
of the tube. She resisted quite seriously the 
palpation of the uterus per rectum, which 
revealed the uterus was decreasing in size. 

March 4th physiological saline solution 
was substituted for the proflavine solution, 
which seemed to be causing irritation. The 
iodine in oil medication was continued. 

March 7th mucus from the cervix was 
cultured on blood agar, developing numer- 
ous colonies of a beta hemolytic strepto- 
coccus of Lancefield’s Group C. 

March 8th the douches of saline solution 
were continued, along with the iodine and 
oil. 

March llth the mare began to show 
signs of estrum, and there was a flow of 
mucus from the vagina. Some of the mucus 
was smeared on slides and stained with 
methylene blue, Wright’s stain being used 
also. The stains showed numerous pus cells, 
and in some of them were coccoid forms. 
She was again douched with saline solution, 
and iodine in oil injected into the uterus. 

March 13th another vaginal smear was 
made, with the same results, and the pre- 
vious treatment was continued. 

March 14th a blood count was made (see 
Table I). 

March 16th the last vaginal smear was 
made. Pus cells were still present, but no 
organisms could be identified. Treatment 
was continued. 

March 18th another blood count was 
made (see Table I). This showed a reduction 
in white blood cells and a decrease in imma- 
ture forms. 

March 20th the vaginal discharge had 
almost disappeared. Another culture was 
taken from the cervix and incubated on 
blood agar. There was a decided improve- 
ment, but six colonies showing on the plate. 

March 21st the saline douche and the 
iodine and oil medication were repeated. 

March 23rd material from the cervix was 
cultured on blood agar plates, which re- 
mained sterile after 24 hours incubation. 

Prognosis. — Guarded, as the extent of 
damage to the uterine mucosa could not 
be determined. The mare was taken home 
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with instructions to the owner to give her 
two months rest before breeding. 
LEROY E. SCHAFER. 
Cape Girardeau, Mo. 
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Recurrent Fibrosarcomata in a 
Mule 


Fibrosarcomata (spindle-cell sarcomas) 
are malignant tumors consisting of connec- 
tive tissue made up of immature fibroblasts 
and their products. They are proliferative 
and infiltrative, and may spread by meta- 
stasis. They are usually found on the skin 
or in subcutaneous tissue, but may occur 
wherever connective tissue is present. Their 
occurrence seems not to be influenced by 
age, color, breed, sex, or species. Kinsley 
states that after removal they recur rapidly, 
somewhat larger in size. 


Macroscopically these tumors are usually 
nodular or pedunculated, with a firm con- 
sistency and irregular outline. Usually there 
is secondary nodule formation. 


Microscopically sections of fibrosarcomata 
are very cellular, the cells consisting mainly 
of immature fibroblasts. The tissue is usu- 
ally more vascular than normal. Anaplasia 
is evidenced by variation in the size and 
shape of the nuclei and an increase in the 
number of mitotic figures. 


The effect of these tumors varies with the 
location. Internally they may cause disturb- 
ances of the circulatory, respiratory, ner- 
vous or digestive systems; externally they 
are subject to trauma. Because of their ma- 
lignancy they are always dangerous. 


Case Record.— The patient was a black, 
nine-year-old mule, weighing 1,300 pounds 
and standing 1534 hands high. Five years pre- 
viously a few “growths” had been removed 
because of their interference with the collar; 
after three years more numerous and much 
larger “growths” appeared, which were re- 
moved and found to be fibrosarcomata. Dur- 
ing the next two years the mule was worked 
as usual. The tumors recurred and the ani- 
mal was brought back to the clinic. The 
owner was advised that although removal 
could be performed the tumors would reap- 
pear rather rapidly, but he preferred to have 
them removed. 


Symptoms.— The temperature per rectum 
was 101.5° F., pulse 58, respirations 21. A fecal 
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examination revealed strongyle infestation. 
The tumors appeared in the cervical, pre- 
scapular, sheath and fetlock regions. Two had 
ulcerated, and emitted a fetid odor. The 


The largest tumor, in the left prescapular region, was 
of irregular formation and extended four inches 
beyond the surrounding surface 


largest tumor, in the left cervical region, was 
11 inches in diameter, and was irregular in 
formation (see ilustration), with a fairly dis- 
tinct border. The mucous membranes were a 
normal pink, and the respiratory tract and 
locomotion appeared normal. Urination was 
somewhat hampered by the fibrosarcoma on 
the sheath. 

Diagnosis —A diagnosis of fibrosarcomata 
based on the history and clinical examination 
was confirmed by microscopic examination of 
the tumors. 

Treatment.—The tumors were removed in 
three separate surgical operations at intervals 
of seven and ten days. The area over the 
tumors to be removed was shaved and 
cleansed with soap and water, and imme- 
diately before operation the area was again 
washed with soap and water and a pack of 
alcoholic sublimate was applied for 10 to 15 
minutes. The area was then infiltrated with 
1 per cent procaine, and the tumors were 
removed surgically; hemorrhage being con- 
trolled with hemostats and ligatures. Cam- 
phor phenol solution was applied daily on 
one area and pyoktanin solution on the others, 
with equally good results. Some suppuration 
in the sheath after the removal of that tumor 
was readily controlled with potassium per- 
manganate douching followed by spraying 
with pyoktanin solution. Recovery was rather 
slow, but uneventful. 

HAROLD A. KRIG. 


Manhattan, Kans. 





Lymphocytoma in a Cow 

At 10 a. m. on April 4, 1940, an eight-year- 
old Holstein-Friesian cow was presented to 
the veterinary clinic of Kansas State Col- 
lege for diagnosis and treatment. 

History. — She had been losing weight 
slowly for about two months; during the 
last three weeks she had been off feed and 
lost much weight. The owner had noticed 
several swellings on the cow and had incised 
one of them the day before he brought her 
to the clinic; he had found no pus in the 
swelling. 

Symptoms.—The cow was badly emaci- 
ated, and her superficial lymph glands stood 
out prominently. The owner had incised the 
right psescapular lymph gland. She did not 
show ai‘y depression when she was led in. 
When sl.e was observed at 11 a. m. she was 
lying on her sternum. At 11:30 a. m. she was 
found dead—just one and one-half hours 
after admission to the hospital. 

Tentative Diagnosis —Leucemia. 

Treatment.—No treatment was given. The 
cow looked so bright when she came in that 
it was decided to postpone treatment until 
the clinic opened at 1:00 p. m. 

Post-Mortem Findings—The most out- 
standing post-mortem lesion was an exten- 
sive growth of lymphoid tissue (a grayish, 
moist, flabby tissue) around the cervix and 
uterus. On the ventral surface this was in 
the form of a plaque which measured 20cm 
in diameter and 1llcm in thickness. On the 
dorsal surface of the uterus and cervix, this 
tissue appeared in large, nodular masses. 
The ventral plaque had surrounded the 
ureters, causing stenosis by the _ pressure 
against their walls. 

The kidneys were hypertrophied, the left 
kidney measuring 28cm in length and 16cm 
dorsoventrally and weighing 2.05kg, and the 
right kidney measuring 22cm in length and 
12.5 cm dorsoventrally and weighing 1.1kg. 
(Normally the weight of the kidney in the 
adult cow is 600 to 700gm.) 

Other post-mortem findings were general 
enlargement of the lymph glands, especially 
noticeable in the mesenteric and gastric 
lymph glands. A five-months fetus was 
found in the uterus, and many nails were 
found in the rumen contents. None of the 
nails had penetrated the wall of the rumen. 
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A tissue section of the left kidney did not 
show any infiltration with lymphocytes, but 
it did show a hydronephrosis with dammed 
back urine and connective tissue replace- 
ment of the normal glandular tissue; this 
had been brought about by the obstruction 
of the ureters. 

Post-Mortem Diagnosis——Lymphocytoma. 

Ross JEWELL. 
Irving, Kans. 
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Lymphocytoma in a Mule 


Lymphocytomas appear quite frequently 
in gray mules; less frequently in others. 
Horses also are susceptible to this condition. 

A 25-year-old mare mule, in fair condition 
for her age, was presented for treatment. 
The animal’s abdomen had long appeared 
quite large, but the owner thought that she 
was just a pot-bellied mule. He had worked 
the animal about 14 days previously, and a 
week later the abdomen had begun increas- 
ingly markedly in size. 

The abdomen was so enlarged as to im- 
pede movement somewhat. The temperature 
was 101.6° F., pulse 80, and respirations 40. 
The mucous membranes were congested, 
but not markedly so. Icterus was not pres- 
ent. The pectoral region and the ventral 
portions of the thoracic and abdominal re- 
gions were noticeably edematous. On rectal 
examination a large mass was palpated an- 
terior to the kidneys. A tentative diagnosis 
of a malignant tumor was given and de- 
struction of the animal advised, and agreed 
upon. 

The outstanding post-mortem lesion was 
the greatly enlarged liver. According to 
Sisson, the liver of an average horse weighs 
approximately 10 to 12 pounds; in large 


Lymphocytoma in a cow. 1. Right kidney. 2. Left 

kidney. 3. Part of nodular mass from dorsal wall of 

cervix. 4. Disc-like plaque over cervix and uterus. 

5. Left uterine horn, utero-ovarian ligament and left 

ovary surrounded by masses of lymphoid tissue. 
6. An enlarged mesenteric lymph gland 
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draft horses it may weigh as much as 20 
pounds. This mule was of average size. The 
liver weighed 35 pounds. Its edges were 
rounded and the tissue was somewhat hard- 
ened and friable. The spleen was normal in 
size and consistency except for a hematoma 
on the parietal surface. The kidneys, heart 
and lungs were normal. The alimentary 
tract was empty and no lesions were ob- 
served. 

Sections of the liver and spleen examined 
microscopically, revealed numerous imma- 
ture lymphocytes in the liver cells. A diag- 
nosis of lymphocytoma was made. This case, 
in which only the liver was involved, dif- 
fered from most reported cases of lymph- 
ocytoma, in which other lymphoid tissues 
are usually affected also. 

Kart KNOCHE. 

Southern Pines, N. C. 
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Early Pregnancy in a Heifer 

History—tThe patient was a young grade 
shorthorn heifer, 36 inches tall at the with- 
ers and weighing 228 pounds. She was suf- 
fering from dystocia, very weak, and in poor 
condition. She had been purchased from a 
herd of about 50 and had been put on pas- 
ture immediately. No special attention had 
been paid to her during her advancing preg- 
nancy until it became evident she was un- 
able to effect delivery without aid. The fetal 
movements were plainly evident because of 
her small size, and were sometimes so vio- 
lent as to extend the flanks outward past 
the tuber coxae. Her small size, and the fact 
that she still retained all her temporary 
incisor teeth, placed her age at less than 
two years, possibly less than 114 years. 
Analysis of a sample of urine showed the 
presence of ketone bodies and albumin. The 
small, immature vagina and pelvis made 
normal birth, and even manual examina- 
tion, impossible. The owner’s consent for an 
immediate cesarian section was obtained. 

Treatment.— The animal was fortified 
with 300cc of 25% dextrose solution intra- 
venously and confined in left lateral recum- 
bency. An area on the right ventral aspect 
of the abdomen, midway between the linea 
alba and the right subcutaneous abdominal 
vein and anterior to the udder, was shaved 
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and disinfected. Anesthesia of this area was 
obtained with 40cc of a 2% procaine solution 





The dam was probably about 18 months of age. 
At birth the calf weighed one-fifth as much as the 
dam 


injected subcutaneously and intramuscu- 
larly. 

The incision was made through the skin, 
abdominal muscles, and peritoneum. The 
uterus was isolated and opened and an ap- 
parently full-term, viable calf was removed. 
The uterus was replaced, and the incision 
closed with a continuous Connell suture; the 
internal and external oblique abdominal 
muscles were sutured separately, and the 
skin incision was closed with a mattress 
suture. 

The calf weighed 36 pounds—about 16% 
of the weight of the heifer before delivery, 
probably 20% of her weight after delivery. 

The heifer was given an intravenous in- 
jection of 500cc of 20% calcium gluconate 
immediately after the operation, and was 
placed with her calf in a warm, well-bedded 
box stall. The calf died in about 36 hours, 
and the heifer 12 hours later. Autopsy 
showed her to be definitely rachitic, prob- 
ably because of malnutrition coupled with 
the drain on her body calcium due to her 
early pregnancy. The pelvis was malformed 
and a lateral curvature of the spine was 
found in the region of the withers. The 
right acetabulum was shallow and incom- 
plete, and the head of the femur was nearly 
square, with a greatly flattened articular 
surface. 

H. SIDNEY CANTWELL. 

Riverside, Calif. 








Intestinal Torsion in a Cow 


The morning of October 25, 1939, a high- 
producing Holstein cow, which had pre- 
viously appeared normal, had difficulty in 
rising and showed anorexia. Her milk flow 
had fallen from about 50 pounds per day to 
almost nothing. She refused to stand on the 
platform, preferring to keep her hind feet 
in the gutter. Symptoms of colic, such as 
kicking at her belly, treading with her hind 
feet, and switching her tail, were observed. 
She remained down most of the time, rising 
with difficulty and for short intervals. In 
general, her symptoms resembled those of 
milk fever, except that the temperature was 
103.7° F., pulse was 70 per minute, respira- 
tion was somewhat increased, and she was 
slightly bloated. The mucous membranes 
were a muddy pink color and the eyes were 
sunken considerably. There was complete 
atony of the rumen and peristalsis was 
nearly absent. Little abnormality was found 
upon rectal examination; the feces were ap- 
parently normal. Slight tympanites of the 
colon and cecum was noted. No evidence of 
violence was found. The feed consisted of 
pasture supplemented by Atlas sorgo fodder 
and ground grain. There was no history of 
any previous digestive disturbance. 


A tentative diagnosis of indigestion was 
made and the cow was given one pound of 
salts, one-half ounce of aromatic spirits of 
ammonia, one ounce formalin, and one 
ounce chloral in two pails of water. At 7 p.m. 
the owner reported that the cow was down 
and could not rise to her feet, although she 
had appeared to be much improved during 
the afternoon. 

A second visit found the cow in a recum- 
bent position, grunting and groaning occa- 
sionally. She had a temperature of 102.8° F., 
with a pulse of 106 per minute; her respira- 
tions were shallow, short, and irregular. 
Her eyes were very sunken and the mucous 
membranes were a muddy red with streaks 
of yellow. The rumen was still atonic, but 
not distended. However, the right side ap- 
peared markedly distended. Peristalsis was 
absent. Upon rectal examination only small, 
dry, hard masses were found; these were 
mixed with a thick, tenacious, blood-tinged 
mucus. The colon and small intestines were 
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greatly distended with gas. The owner was 
advised that surgical intervention was nec- 
essary, as the presence of torsion or intus- 
susception was suspected. 

With the cow in a recumbent position, the 
right flank region was shaved, disinfected 





Abdominal viscera looped about the mesenteric 
attachment 


and draped. Anesthesia was accomplished 
with a paralumbar block. Manual examina- 
tion of the abdominal organs revealed ex- 
tensive peritonitis with adhesions, and a red 
exudate was present. The small intestines, 
colon, and cecum were darkened, hemor- 
rhagic, and greatly distended with gas. The 
cecum was lying on the floor of the abdom- 
inal cavity with its apex pointed forward. 
The mesentery was thickened, edematous 
and reddened, and its veins were distended. 
Ecchymotic hemorrhages covered the intes- 
tines and mesentery. No torsion or intussus- 
ception of the small intestine was found, 
but further examination revealed a hard, 
twisted. mass at the mesenteric attachment 
where the blood vessels were particularly 
distended. As the condition appeared incur- 
able, destruction of the animal was advised. 


The post-mortem examination showed a 
badly twisted mass of tissue at the mesen- 
teric attachment. The mesenteric vessels 
and surrounding tissues were necrotic and 
blackened by extensive hemorrhage. Further 
examination revealed a one and one-half 
twist of the small and large intestine and 
cecum about the dorsal mesenteric attach- 
ment. About midway along the small colon a 
rupture of the serosa and muscular coat had 
occurred, allowing a great dilatation of the 
colon mucosa. The latter condition was ap- 
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parently caused by strangulation with a 
portion of mesentery at a point a few inches 
posterior to the partial rupture. 

R. A. CASE. 
Dallas, Tex. 
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Clostridium Septicus Infection in 
Cases Clinically Diagnosed 
as Blackleg 


Blackleg, a serious disease affecting cattle 
between the ages of six months and two 
years, was formerly quite prevalent in the 
middle west. During recent years, the devel- 
opment of efficient immunizing agents has 
greatly reduced losses from this disease. 
However, occasional losses are observed in 
cattle which have been immunized against 
Clostridium chauvei, which in general has 
been regarded heretofore as the etiological 
factor in blackleg. 

A considerable amount of research has 
been done by European and American work- 
ers on the possibility that Cl. septicus, a re- 
lated organism, also causes blackleg in 
cattle. It has been proved that malignant 
edema of horses and braxy of sheep are 
caused by Cl. septicus infection, but some 
workers still deny its capacity to produce a 
specific infection in cattle. 

Graub! found it to be the cause of 30% of 
the few cases of blackleg occurring in cattle 
which had been vaccinated with blackleg 
filtrate, the percentage of infection being 
higher in vaccinated than in non-vacci- 
nated animals. Zeller? found 66% of cases of 
blackleg caused by Cl. chauwvei, 12.5% by Cl. 
septicus, and 16.6% by both organisms. 
Breed? states that there are certain large 
ranges and pastures in the United States 
where losses from Cl. septicus are quite se- 
vere among young cattle. He notes that in 
many instances adult cattle that have been 
protected against Cl. chauvei infection by 
calfhood immunizing with blackleg products 
develop Cl. septicus infection. Heller‘ con- 
siders Cl. septicus a cause of blackleg, classi- 
fying as Cl. septicus nine of 30 cultures ex- 





‘aoe. E., 1924. Schweiz. Arch. f. Tierheilk. Vol. 66, 


p. 33. 
2 Zeller, 1924. Berl. Tier. Wehnschr. Vol. 60, p. 744. 

* Breed, Frank. Blackleg and its complications. 

‘ Heller, H. H., 1920. Jnl. Infect. Dis. Vol. 27, p. 385. 
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amined from cases clinically diagnosed as 
blackleg. Scott® recognized Cl. septicus as a 
causative factor in blackleg-like diseases in 
cattle. 

During the past two years several speci- 
mens of blackleg muscle tissues have been 
submitted for laboratory diagnosis. From 
four of these tissues pure cultures of Cl. 
septicus were isloated. The animals from 
which these tissues were obtained ranged in 
age from six months to two years. Three of 
them had been immunized when young 
against Cl. chauvei infection. There was no 
history of immunization on the other. All 
four animals showed typical symptoms and 
lesions of blackleg, both clinically and on 
post-mortem examination, except that death 
occurred more rapidly than is usual in Cl. 
chauvei infection. This was presumably due 
to the more potent soluble toxin formed by 
the septicus organism. 

Laboratory diagnosis was made by both 
direct and indirect methods of isolation. 
Differential media were inoculated with the 
material submitted, and the characteristic 
colonies isolated. The laboratory animals 
used were guinea pigs and rabbits. Cl. sep- 
ticus infection kills guinea pigs in 10 to 24 
hours and rabbits in 24 to 36 hours. Cl. 
chauvei takes 24 to 72 hours to destroy 
guinea pigs, and the rabbit is not suscep- 
tible to Cl. chauvei infection. Morphology 
and carbohydrate fermentation also play an 
important part in the differentiation of the 
two organisms. 


Conclusions 
Cattle are susceptible to Cl. septicus in- 
fection, and many cases clinically diagnosed 
as blackleg are caused by this organism, 
particularly among animals which have 
been vaccinated against Cl. chauvei. It ap- 
pears advisable for veterinarians in the field 
to submit to a laboratory for differential 
diagnosis muscle tissue from cattle dying 
from blackleg, particularly in cattle that 
have been immunized against blackleg. Per- 
haps a safer plan is to vaccinate calves 
against both organisms at the same time. 
, STANLEY J. Downs. 
Fellsburg, Kans. 


5 Scott, J. P. Etiology of Blackleg. Cont. No. 41, Veteri- 
Prat Department, Kansas State Agricultural Experiment 
tation. 









Hydrops Amnii With Fatal 
Termination 


March 28, 1940, a seven-year-old, pure- 
bred Holstein cow weighing normally about 
1200 pounds was presented for treatment. 

The following history was obtained from 
the owner: The cow was to have calved 
February 25th. Aside from the fact that the 
abdomen was greatly distended, the animal 
had appeared normal until the last 10 days, 
when she showed difficulty in rising. On the 
morning when she was presented for treat- 
ment she was unable to rise. The owner 
knew she had gone past the normal gesta- 
tion period, and seeing the greatly dis- 
tended abdomen, suspected twin calves. 

Further questioning revealed that she had 
given birth to four calves previously (two 
male and two female), all of them normal, 
healthy individuals. The cow had never be- 
fore experienced any trouble at parturition, 
and never required more than one service 
to conceive. 


Since genital disease commonly disturbs 
the duration of pregnancy, either abbrevi- 
ating or prolonging it, this case was right- 
fully a suspect for genital disease. On exam- 
ination we found the abdomen greatly dis- 
tended. The respirations were labored be- 
cause of increased pressure on the lungs. 
The mucous membranes were anemic. The 
temperature was 102.4°F., pulse 98, and shal- 
low respirations 50 per minute. On percus- 
sion of the abdomen, the cause for the in- 
creased pressure was ascertained to be a 
liquid of some kind. Rectal examination re- 
vealed extreme distention of the uterus. 

A cesarean section was immediately de- 
cided upon and the operation performed by 
Gdotze’s method, in which the incision is 
made lateral to the mammary vein and 
parallel to the median line, starting about 
three inches anterior to the udder and con- 
tinuing forward 12 to 16 inches. This method 
was preferred to the usual flank incision 
method. 


Upon incision of the uterus, approxi- 
mately 400 pounds of watery fluid gushed 
forth. After the fluid was removed a male 


calf was brought through the _ incision. 
Although alive at the time of delivery, it 
died in about five minutes. 
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Examination of the calf showed the ab- 
domen to be greatly distended. On autopsy 
the cause of the distention was found to be 
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Another case of hydrops amnii. In this case the abdo- 
men was 11 feet in circumference.—Spangler 


ascites and distention of the abomasum. 
Otherwise the calf was normal, except for 
a slight excess of perirenal fat. 

Following the operation the cow drank 
an excessive amount of water, and the 
next day 30 gallons of fluid was removed 
from the uterus. She died the second night 
after the operation. 

Autopsy showed the cow normal except 
for a badly diseased uterus. The non-preg- 
nant horn contained only two minute co- 
tyledons, the others presumably having 
been destroyed by infection during a pre- 
vious pregnancy. The pregnant horn re- 
vealed enormously enlarged cotyledons, 
some measuring seven to eight inches in 
diameter, with the placenta firmly attached 
to them. 

The uterine disease was apparently the 
cause of the hydrops amnii. Williams! cites 
a case of hydrops amnii clearly traceable to 
a retained placenta and several cases due to 
uterine disease. While this animal had no 
history of a retained placenta the post- 
mortem examination showed only a dis- 
tinctly diseased uterus. 

DALE YOKUM. 

Iola, Kans. 


[Comment.—A lesson to be learned from 
this case is that when a pregnant female 


a W. L., Veterinary Obstetrics, 2nd ed., p. 
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reaches term without evidences of labor, in- 
quiry should be instituted at once to determine 
the cause, instead of waiting 31 days. In fact, 
when twins are suspected, examination should 
be made to determine the facts in order to 
institute any necessary interference. 

The author does not describe the liquid 
drained from the uterus the day following the 
operation. The abnormal thirst and distention 
of the uterus with fluid following the operation 
are especially interesting. We know of a case 
in which the draining off of the fluid was fol- 
lowed by abnormal thirst and rapid refilling of 
the fetal sacs, but in that case the fetus re- 
mained in situ within its membranes. The 
filling of the emptied uterus is new to us.] 
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Squamous Cell Carcinoma in a 
Mare 

A three-year-old, purebred, Clydesdale 
mare had a history of a growth on the right 
eye accompanied by excessive lacrymation 
and loss of sight. The growth resembled a 
papilloma in appearance and was white to 
greyish-white in color. The striking fact 
about it was that it was on the conjunctiva 
and not on the membrana nictitans or the 
eyelid proper, where most squamous cell 
carcinomas are found. 

Since the history and symptoms suggested 
a squamous cell carcinoma, surgical removal 
of the eye was advised. 

The animal was confined on the operating 
table in lateral recumbency. The area 
around the eye was shaved and disinfected 
with bichloride of mercury and alcohol. 
The operation was done under local anes- 
thesia, using about 15cc of a 2 per cent 
procaine solution. The upper and lower lids 
were closed with four interrupted sutures. 

An elliptical incision was made through 
the skin around the eye, about one-half 
inch from the margin of the lids, care being 
taken not to cut through the conjunctiva. 
Swabs of cotton were used to sponge away 
the blood. The conjunctiva was separated 
from the lids back to its attachment to the 
orbit. Care was taken to remove all the con- 
junctiva, since its secretions would result in 
a constant discharge. 

The muscles of the eye were cut close to 
their attachments to the eyeball, and lastly 
the optic nerve was severed. As much tissue 
as possible was left in the orbital cavity in 
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order to prevent a hollow appearance after 
the wound healed. The hemorrhage was 
controlled with a temporary cotton pack. 
The cut edges of the lids were sutured with 
interrupted umbilical tape sutures from the 
lateral to the medial canthus, the sutures 
being placed about one-quarter inch apart. 
The temporary pack was removed and a 
gauze tampon soaked in bipp was placed in 
the cavity. 

The pack was left in for 48 hours. On the 
7th day every other suture was removed, 
and on the 10th day the remainder were 
removed. Daily treatment consisted of 
flushing out the cavity with potassium per- 
manganate solution, followed by the appli- 
cation of a camphor-phenol solution. The 
animal was discharged on the 15th day in 
excellent condition. 

Upon section and microscopic examina- 
tion of the conjunctival growth the clinical 
diagnosis of a squamous cell carcinoma was 
confirmed. 

F. N. SCHLAEGEL. 

Olsburg, Kans. 
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Post-Parturient Acetonemia in a 
Cow 


I was called to treat a cow about ten days 
after calving. The owner reported that she 
had calved normally, and the calf was nor- 
mal. She appeared well until the day before 
I was called, when she refused to eat, and 
her milk fell off from six gallons to two 
quarts daily. Her temperature was 100°F.; 
her ears and body felt cold. There was no 
discharge from the vagina, and the bowels 
were open. What is the diagnosis and treat- 
ment?—T. D. 


Comment.—Apparently this is acetonemia. 
The treatment is 1000cc of 10% dextrose 
solution intravenously, or ounce doses of 
chloral hydrate three times a day until eight 
doses have been given. She will need a 
higher carbohydrate diet to prevent a re- 
currence, so black strap molasses should be 
added to the feed with either treatment. 

The chloral hydrate may be given in cap- 
sules through a stomach tube, or, if admin- 
istered by the owner, as a drench in a quart 
of milk. 
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Cesarean Section in a Heifer 


March 6, 1940, at 4:00 p.m., a two-year-old 
Hereford heifer which had been attempting 
to calve since 11:00 a.m., was presented for 
treatment. A vaginal examination revealed 
that the pelvic inlet was too small to permit 
the passage of the fetus without embry- 
otomy. It was decided that cesarean section 
was the method of choice for delivering the 
fetus. 

Anesthesia for the operation was obtained 
by injecting 40cc of a 2% solution of pro- 
caine hydrochloride into the epidural space. 
The heifer was then confined on the left 
side in lateral recumbency. An area eight 
inches wide and 18 inches long was shaved 
on the right side of the median line and 
just anterior to the udder. The shaved area 
was then thoroughly cleansed with alcohol. 
A 1-1000 solution of bichloride of mercury 
in alcohol was used as a skin antiseptic. 


An incision 12 inches long was made 
through the skin, beginning just anterior to 
the udder and halfway between the median 


line and the subcutaneous abdominal vein. 
A square yard of sterile muslin was placed 
over the operative area, and the operator 
donned sterile rubber gloves. An opening 
corresponding to the skin incision was made 
in the muslin. The posterior parts of the 
heifer were turned dorsally before the in- 
cision into the peritoneum was made, to 
prevent the intestines from coming out 
through the incision. Another sterile scalpel 
was used to make a continuation of the skin 
incision through the aponeurosis and peri- 
toneum into the peritoneal cavity. 

Upon opening the abdominal cavity the 
omentum was pushed to one side, exposing 
the gravid horn of the uterus. The end of 
the horn was brought through the abdom- 
inal incision to the outside, and a 12-inch 
incision made into the uterus, care being 
taken to avoid injury to any cotyledons. 
The fetus was then removed from the uterus 
by traction. The fetal membranes were left 
in the horn to be expelled later by the dam. 

The exposed portion of the uterus was 
carefully washed and cleaned with warm, 
sterile physiological saline solution. The in- 
cision in the uterus was closed with two 
continuous rows of Connell sutures, using 
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No. 1 chromic catgut and atraumatic needle. 
The peritoneum and aponeurosis were su- 
tured together with a continuous suture, 
using No. 5 20-day chromic catgut. The 
stitches were placed about one inch apart, 
just bringing the edges of the incision to- 
gether. The skin incision was closed with 
four mattress sutures, using umbilical tape. 

Immediately after the operation the ani- 
mal was given 500cc of 20% dextrose to pre- 
vent shock and 5cc of pituitrin to stimulate 
involution of the uterus. Approximately five 
hours later this was repeated. Further treat- 
ment consisted in giving 500cc of dextrose 


daily for three days. Soft feed was given to 


reduce bulk in the abdominal cavity. 

On the sixth day after the operation the 
heifer was discharged in apparently normal 
condition. 

NATHAN MATTHEW ROSENBAUM. 

Yonkers, N. Y. 
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Traumatic Pericarditis in a Bull 


History—April 24, 1940, a Jersey bull 
weighing approximately 750 pounds was 
presented for treatment of impaction. 

The owner had noticed the animal off 
feed on the preceding Sunday, and had ad- 
ministered three pounds of magnesium sul- 
phate during Sunday and Monday. The 
feces were noticeably softer and more fre- 
quent on Tuesday, but the animal still re- 
fused food and water. When presented to 
the clinic, examination showed a tempera- 
ture of 102.4° F., pulse 46, respirations 16. 
The conjunctiva was slightly anemic, and 
atony of the rumen was noted. 

The case was diagnosed as atony of the 
rumen, and 200gr of tartar emetic in six 
gallons of water was administered via the 
stomach tube. The rumen was kneaded for 
about 30 minutes by pressing the abdominal 
wall inward with the knee. The owner was 
then allowed to take the animal home. 

The following Monday, April 29th, the 
animal was returned showing symptoms of 
a circulatory disorder. 

Symptoms.—tThe rectal temperature was 
103.5 F. Respirations were 14. An expiratory 
grunt and a slight nasal discharge were ob- 
served, but there was no fetid odor. The 
pulse was indistinct, and heart sounds were 
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indiscernible. There was no manifestation 
of pain on percussion over the heart region, 
put pain in movement was evidenced. An 
edematous swelling of the dewlap extend- 


Fig. 1. Jersey bull suffering from traumatic pericarditis 
at the time he was presented for treatment 


ing back between the forelegs was observed. 
The jugular veins were greatly distended. 
At first edema of the prepuce was not pro- 
nounced, but this developed rapidly in the 
next three days. The abdomen was enlarged 
by ascites. 

Diagnosis.— A diagnosis of traumatic 
pericarditis was made, and an unfavorable 
prognosis was given. Permission to perform 
a rumenotomy was not granted by the 
owner. 

Treatment—Rest with no exercise was 
the treatment. Good food and water were 
kept before the animal. A rectal examina- 
tion yielded no additional information. 
Frequent microscopic blood examination 
revealed no great change in the blood pic- 
ture, with the exception of a slight increase 
in the white blood count, and a slight low- 
ering of the red count. A hemoglobin deter- 
mination showed 8gm per 100cc. 

On the fourth day after hospitalization 
the temperature dropped to 99.2° F., and 
death of the animal seemed imminent; 
however, the heart. was evidently able to 
compensate temporarily for the injuries it 
had suffered, for on the fifth day the tem- 
perature rose to 100.2° F., and the pulse 
became stronger, recording at 90. There was 
still a large dull area where no heart sounds 
could be heard, but by placing a phonendo- 
Scope as far forward under the elbow as 
possible, a faint beat could be recognized. 
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Fig. 2 shows the animal after it had been 
in the hospital for two weeks. At this time 
it had become very reluctant to move, and 
showed pain when the weight was borne by 


Fig. 2. Two weeks later. Note the edema of the dew- 
lap has increased and extended to the sheath 


the left foreleg. May 16th the temperature 
again dropped, this time to 96.6° F., and 
the pulse came down to 73. May 18th the 
animal died. 

Post-Mortem Examination.—From four to 
five gallons of clear ascitic fluid was found 
in the abdominal cavity, and three to four 
gallons of yellow pleuritic fluid in the 
plural cavity. Extensive adhesions had oc- 
curred between the reticulum and the dia- 
phragm, and there was a 44-inch aperture 
through both. Abscesses ranging from one 
to three inches in diameter were found be- 
tween the diaphragm and the pericardium. 
The pericardial sac ranged from one-quar- 
ter to one inch in thickness, and several 
abscesses from one to two inches in diam- 
eter were observed upon it. There was 14 
gallons of cloudy, sweet-odored pus, con- 
taining large clots of fibrin, in the peri- 
cardial sac. The heart was atrophied to 
one-third its normal size from pressure. No 
foreign body was discovered; it had evi- 
dently either been absorbed, or been 
retracted into the reticulum after penetra- 
tion. 

This case was unusual in that the bull 
survived for three weeks. In cases of trau- 
matic pericarditis showing such extensive 
edematous swellings, animals seldom live 
longer than a week. 

H. C. GRAEFE. 

Elwood, Kans. 





A Lipoma in a Dog 


History—tThe patient was a four-year-old, 
female, Irish setter. Two years previously, 
she had been injured on the left shoulder. 
This shoulder gradually became enlarged, 


Large Lipoma in a Dog 


and as the dog was very active and the 
swelling prominent, it was easily and fre- 
quently injured. 

Symptoms.—The dog appeared to be in 
good condition, and was normal in every 
respect aside from the swollen area on the 
left shoulder, over the posterior region of 
the scapula. The spherical swelling was 
about 10 inches in diameter and was of soft 
consistency, the traumatized surface having 
the appearance of granulation tissue. 

Diagnosis—A tentative diagnosis of neo- 
plasm was made. 

Treatment.—The dog was restrained in 
lateral recumbency and the area was 
shaved, cleaned and disinfected. A local 
anesthetic of a 2% procaine solution was in- 
filtrated around the area and an elliptical 
incision five inches long was made over the 
center of the swelling through the skin. 

Removal of the tumorous mass, which 
weighed 2kg (4.4 pounds), was accomplished 
manually by blunt dissection, since it ex- 
tended down to the scapula. The blood ves- 
sels were ligated with chromic catgut and 
the skin was approximated with interrupted 
linen sutures. A pressure bandage was then 
applied to control capillary hemorrhage. 

The dog was given light exercise and put 
on a soft diet. In 24 hours the pressure 
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bandage was removed and the area was 
painted with tincture of zephiran and re- 
bandaged. 

Four days later the owner took the dog 
with him to New Mexico. Recovery appeared 
to be progressing satisfactorily. 

JAMES M. Brown. 

Los Angeles, Calif. 


v 5 A t 4 


An Unusual Cestode Infestation in 
a Pekinese Puppy 


History —A three - month - old Pekinese 
bitch had symptoms of marked nervous in- 
stability and frequent severe fits in which 
she fell on her side, kicked spasmodically, 
frothed at the mouth, and approached an 
unconscious, almost moribund state. Ex- 
treme emaciation was evident. 

Treatment.—A heavy infestation with 
ticks (Dermacentor sp.) was removed. An 
enema given to relieve constipation dis- 
closed teniasis, but because of the greatly 
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Pekinese puppy with extremely heavy tapeworm 
infestation 
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weakened state of the patient, no effort was 
made to expel these parasites until the fol- 
lowing day. Nemural, preceded and followed 
by enemas, was used as the teniafuge. 


Results —As a result of the treatment 132 
complete tapeworms were expelled. Mechan- 
ical traction was applied to the writhing, 
rope-like mass of cestodes in order to re- 
move them completely from the rectum, as 
the patient’s low vitality did not permit the 
use of a purge with the teniacide. Study and 
measurements of the cestodes revealed that 
they were Multiceps serialis, the larvae of 
which develop in rabbits. The average 
length of the worms was 10.6 inches, with 
a range from 3.5 inches to 23.5 inches. The 
total weight of the cestodes was 35.5gm or 
18% of weight of the patient. Following 
treatment, the puppy was dismissed from 
the hospital. A check-up several days later 
revealed that she had made a remarkable 
recovery, and that her nervous symptoms 
had disappeared. The rapid improvement in 
this case is indicative of what the removal 
of a heavy cestode infestation and an ade- 
quate diet can do for a little puppy. 


Discussion.—Without doubt, this massive 
infestation was in a large part responsible 
for the condition of the patient when she 
was brought to the hospital. Although the 
patient was supposedly closely confined in 
the client’s home, she must have had access 
to infected meat at some time. The larvae of 
Multiceps serialis develop in the connective 
tissue of rodents, especially the hare, rabbit 
and squirrel. The client stated that the dog 
had been “wormed” about a month pre- 
viously. If this was the case, these cestodes 
either grew from unremoved heads or were 
acquired shortly after the first treatment, 
as most of the tapeworms had been shed- 
ding gravid segments; large tenias require 
from 15 to 25 days or more to reach this 
stage of maturity after ingestion of the 
larval stages. 


It may be well to state that the large 
tenias of dogs are so similar that several 
Species are often associated. Without the 
knowledge of the specific taxonomic fea- 
tures of these cestodes, considerable danger 
is involved in the handling of infected dogs. 
Several of the Multiceps species, Echinococ- 
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cus granulosis, and Taenia pisiformis can be 
present simultaneously. As the larvae of all 


Tapeworms ranging from 3.5 to 23.5 inches in length 

removed from 3-months-old puppy. The tapeworms 

expelled by this puppy had a total weight of one 
and one-sixth ounces 


of these but Taenia pisiformis can develop 
in man as well as in the usual secondary 
hosts, strict sanitary measures must be ob- 
served to prevent possible infection of per- 
sons associated with infested carnivores. 


Conclusions.—Prevention of teniasis due 
to Multiceps serialis may be accomplished 
by a program of careful feeding, with par- 
ticular emphasis upon avoiding uncooked 
flesh which may be infected with larval 
cestodes. Extreme care in handling of carni- 
vores, especially dogs, should be practiced 
by the clinician because certain species of 
canine tapeworms may infest man in the 
intermediate stage. Differentiation of the 
various species of large canine cestodes is 
often a serious problem, for such deadly 
cestodes as Multiceps multiceps may pass 
quite readily for Taenia pisiformis in hur- 
ried examinations. Because of its very small 
size, the dreaded Echinococcus granulosis 
could easily be missed unless its presence 
was suspected and a microscopic examina- 
tion made for it. 

GLENN I. CASE. 


Nickerson, Kans. 





Canine Pyometra 

Pyometra (hyperplastic endometritis, 
chronic metritis) is not uncommonly en- 
countered in small animal practice. It has 
been stated that it constitutes 9% of the 
small animal genital diseases at the New 
York State Veterinary College clinic.' A case 
of metritis may develop into pyometra if 
the uterus is sealed up and the pus dammed 
back. 

The following two cases occurred in a pair 
of English setter bitches, 10 and 11 years 
old, respectively. Since puppyhood, these 
dogs had been kept in the owner’s back 
yard, which was enclosed by a six-foot 
picket fence. As additional protection 
against stray animals, the lower half of the 
fence was covered with chicken wire. 

No regular beds were provided for these 
dogs, but they took shelter under the back 
porch and were permitted to enter the 
house. The ground was grassy, except for a 
small area plowed up each spring, and a 
small flower garden. Several trees and 
bushes provided ample shade. 

Fresh water was provided in a _ bowl 
cleaned every other day. The diet consisted 
mainly of table scraps and meat, occasion- 
ally supplemented with canned dog food or 
whole rabbits. 

Neither of the dogs had ever been bred; 
they came in heat fairly regularly, but 
showed no signs of cessation. 

The older dog vomited her food one eve- 
ning and loss of appetite followed. Several 
days later she was presented for treatment. 
A diagnosis of constipation was made, and 
she was treated with a high enema. The fol- 
lowing day she was returned because she 
still refused to eat. At this time diagnosis 
was withheld and treatment was symp- 
tomatic, consisting of mucilaginous powder 
per os. 

Three days later the dog was again re- 
turned with a history of continued anorexia 
and vomition. She was drinking water 
copiously. The temperature was normal, 
with a pulse rate of 180 and respirations of 
40 per minute. The mucous membranes were 
slightly anemic, and there was a slight 
purulent discharge from the nose. The feces 


1 Stephenson, H., 1930. Cornell Veterinarian, April. 


VETERINARY MEDICINE 


were soft, bloody, and contained mucus. The 
abdomen was painful on palpation. The 
vulva was slightly swollen, and the dog 
could stand and walk, but preferred to lie 
down most of the time. Dehydration was 
apparent; she had a rough hair coat, and 
the skin was dry. Diagnosis was again with- 


Uterine Horns Filled with Pus 


held, and treatment consisted of cleaning 
the nose and mouth with warm water, an 
intravenous injection of 10cc of 25% dex- 
trose, and a low enema with warm water. 
She died that evening. 

On post-mortem examination an exten- 
sive, diffuse purulent metritis was found. 
The uterus contained a large quantity of 
pus which had a distinct odor resembling 
that of peach blossoms. Degeneration of the 
liver, edema of the lungs, dilation of the 
heart, and a slight proctitis were also found. 
Post-mortem diagnosis was pyometra with 
complications. 

About a month later the second dog of 
the pair was presented for a thorough physi- 
cal examination. The dog had come in heat 
five weeks previously. The temperature was 
normal, pulse was 135, and respirations 28 
per minute. The mucous membranes were 
slightly congested, the vulva was swollen 
and a light bloody discharge was seen. A 
diagnosis of metritis was made. Treatment 
consisted of flushing the uterus with boric 
acid solution and then injecting bipp. One 
cubic centimeter of pituitrin was given sub- 
cutaneously along with 20gr of sulfanila- 
mide per os. The owner was told to continue 
administering 20gr of sulfanilamide daily. 

Several days later the owner returned the 
dog to be spayed. He had noticed a thick, 
straw-colored discharge from the eye, which 
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was still in evidence when the dog was 
presented. She had been in season two 
months before this date, and the heat period 
had not terminated normally. There had 
been a continuous vulvar discharge, which 
was still present. The dog had been eating 
well and drinking excessive quantities of 
water, but was losing some weight, was badly 
dehydrated, and had become weak and de- 
pressed. 

The temperature was 103.2° F., with pulse 
and respiration normal. The mucous mem- 
branes were very much inflamed, and there 
was a reddish straw-colored discharge from 
the vulva. Diagnosis of pyometra was made 
and the dog was prepared for laparohystero- 
oophorectomy. The laparotomy revealed 
cystic ovaries and a distended uterus, which 
were removed. The ovarian arteries were 
ligated and bisected. The large uterine 
arteries were also ligated and the uterine 
horns reflected. The body of the uterus was 
bisected and ligated, a fold of omentum be- 
ing sutured over the stump. The abdominal 
incision was then closed. The removed 
uterus weighed 1.1 pounds and measured 
25 inches from ovary to ovary. 


On the three days that followed 15gr of 
sulfanilamide was given per os daily. The 
temperature, pulse and respirations dropped 
to normal, and the dog was sent home. 


That afternoon the owner noticed that 
blood was oozing from the abdominal 
wound, and returned the animal. The old 
pack was removed, the area cleaned, and a 
fresh boric acid pack was applied. Ten grains 
of sulfanilamide was given per os. On the 
following day the wound pack was removed. 
Fifteen grains of sulfanilamide was given 
that day and 10 the next. The bitch ate that 
afternoon, but died that evening. 

Post-mortem examination revealed necro- 
sis of the abdominal incision and uterine 
stump, inflammation of the peritoneum in 
the region of the uterine stump and blad- 
der, albuminous degeneration of the liver 
and kidneys, and edema of the lungs. A 
tumor suspected of being a carcinoma was 
found in one mamma. 

The pus obtained from the uterus con- 
tained the organism Pseudomonas aeru- 
ginosa,? showing the typical cultural char- 
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acteristics with peach blossom odor and be- 
ing reisolated in pure culture from liver 
abscesses in a rabbit and guinea pig. (The 
rabbit died 60 hours after inoculation; the 
guinea pig lived only 36 hours.) 

Microscopic examination of the uterus 
showed a large number of polymorpho- 
nuclear leucocytes in the lumen, extending 
down to and into the muscular layer. The 
glands of the uterus were cystic. 

Burt W. ENGLISH. 
San Antonio, Tex. 
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Tonsillar Infection in Racing Dogs 


Sixteen full grown racing greyhounds 
were presented for tonsillectomies at the 
veterinary clinic of Kansas State College, 
April 29, 1940, by Mr. Glenn Laman of Portis, 
Kansas. He had just come from the Na- 
tional Futurity Races at which his dogs had 
taken many awards. 

He explained that during the racing sea- 
son several of his dogs became sick; affected 
with sore throats and swollen tonsils. The 
symptoms he described were dyspnea and 
coughing with general toxemia. Upon ex- 
amination, the throat and the tonsils were 
found to be inflamed and swollen. This 
condition seemed to affect several of his 
dogs at a time, keeping them from racing 
for two to three weeks and representing an 
economic loss. It had been explained to the 
owner by veterinarians in Florida that this 
condition was possibly due to infection of 
the tonsils resulting in secondary pharyn- 
gitis. Last year the tonsils had been re- 
moved from three dogs of a litter of six 
and they raced the season while the other 
three had sick spells. 

Dr. E. J. Frick removed the tonsils from 
13 of these dogs with a tonsil snare. Mate- 
rial from the tonsils of 12 of them was 
cultured on blood agar plates. The surface 
of the tonsils was flamed and seared and 
then incised aseptically, and culture mate- 
rial was taken uncontaminated from the 


2 Pseudomonas aeruginosa is found in soil, water, in- 
testinal contents, in the upper respiratory tract and upon 
the skin of animals and man, where it exists as a harmless 
parasite. It has been reported in acute throat infections, 
inflammation or the urinary tract, bronchiopneumonia, and 
gastro-intestinal disorders in infants: and adults. Infection 
of superficial wounds in frequent; in these it merely delays 
healing processes. In closed cavities, however, it is highly 
pathogenic. 
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depths of the tonsillar crypts. Four of the 
cultures showed evidences of streptococci 
alone, three of staphylococci alone and one 
of both. Two contained neither staphylo- 
cocci nor streptococci, and two were badly 
abcessed and contained numerous pyogenic 
organisms. 

From these findings it appears possible 
that in many dogs there is a latent infec- 
tion of streptococci and staphylococci deep 
in tonsillar crypts which, when resistance is 
lowered during racing season, results in 
sore throat and tonsillitis. 

Although we would not advocate the gen- 
eral practice of removing all dogs’ tonsils, 
it would seem reasonable to assume that 
diseased tonsils are a source of trouble, and 
that perhaps there is a higher percentage 
of normal-appearing tonsils carrying infec- 
tion than is generally realized. 

T. B. FLEENER. 

Tulsa, Okla. 
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Home-made Disaster in Hounds 


July 15, 1939, five hounds were presented 
at the veterinary clinic of Dr. C. A. Pal- 
mer of Gainesville, Fla., with sloughs or 
gangrenous areas just above the hock on 
the right hind legs. 

The history was startling. The owner had 
one hound being treated in Doctor Palmer’s 
clinic for heartworm infestation, and sus- 
pected that his other hounds were also in- 
fected. He had contracted with a quack to 
treat the other hounds. Injections of triple 
salt of antimony were made in and over the 
area of the external saphenous vein on the 
right hind leg of each animal. Of the 11 
hounds treated, six were dead within 24 
hours, and the remaining five showed swell- 
ing, liquefaction, and gangrenous areas just 
above the hock on the right hind leg. 

Hot magnesium sulphate packs were ap- 
plied with rubber bandaging. The packs 
were renewed every three to four hours and 
Carrel-Dakin solution used to wash off the 
necrotic tissue. These packs were discontin- 
ued after the liquefaction and gangrene had 
subsided. July 21st one hound was dis- 
charged. No sloughing had occurred, but full 
use of the limb had not been regained. The 
others showed varying degrees of sloughing 
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Pack of valuable greyhounds whose racing efficiency 
was materially lowered by chronic tonsillitis 


ranging from the size of a quarter to one 
which had about two inches of the tibia ex- 
posed. No trace of the external saphenous 
vein could be found in any of the hounds. 
Iodoform and boric acid powder (1-20) were 
used and scarification of the epithelium to 
promote healing was carried out. 

On August 3, three of the hounds were 
discharged, although they were still unable 
to use their affected legs to any extent. On 
the morning of August 13 the remaining 
hound was found dead in the kennel. Post- 
mortem examination revealed that he had 
died from a chronic peritonitis set up by 
kidney worms (Dioctophyme renalis). The 
lungs were filled with adult Dirofilaria, and 
only about half of the lungs was in a condi- 
tion to function. No other lesions were 
found. 

Remarks.—These hounds had been treated 
with a drug put out by a reputable biologic 
house; we were unable to find out how it 
had been purchased. A situation such as this 
is ample warning to anyone treating a case 
of heartworms in a dog with the triple salt 
of antimony, which is capable of producing 
an enormous slough if injected into subcu- 
taneous tissues. An experimental intra- 
venous injection of 8cc of this drug killed a 
32-pound collie within 24 hours. Post-mor- 
tem examination revealed a very severe 
gastro-enteritis which had been accom- 
panied by violent purging. 

VINCENT SCHWEIGER. 

Lenexa, Kans. 
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Hernia in a Cat 
June 19, 1939, a six-pound, female, mon- 
grel cat was presented at the Akron veteri- 
nary hospital for examination. The owner 
had noticed that one side of the abdomen 


Above: left, the patient standing; right, contents of 
the hernia. Below: Anesthetized and prepared for 
operation 
was much larger than the other. Upon 
examination it was found that the entire 
pregnant uterus was in a hernial sac on the 
left side of the abdomen. The sac extended 
from the prefemoral region to the costal 
arch and for quite a distance ventrally be- 
cause of the weight of the contents. The 
owner knew nothing of the breeding date, 
but it was evident that the gestation period 

was nearing termination. 

It was decided necessary to operate and 
remove the gravid uterus. On June 20, 1.5cc 
of nembutal was injected into the radial 
vein. A large area over the abdomen was 
shaved, ether was applied to cleanse the 
skin, and the area was painted with tincture 
of zephiran. A seven-inch linear incision 
was made through the skin and subcutane- 
ous tissue from a point slightly anterior to 
the left inguinal ring to a point just pos- 
terior to the costal arch. There was a ragged 
tear through the entire muscular wall for 
this distance. The tissues showed a recent 
bruise in this area. The peritoneum was 
picked up and a similar incision was made 
through it. The uterus was removed and all 
blood vessels ligated with No. 5 twisted black 
silk. A continuous suture of No. 5 twisted 
silk was placed in the peritoneum, making a 
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lock suture every 1% inches. A similar 
suture was placed in the aponeurosis of the 
external oblique muscle. Five interrupted 
sutures of the same material were made at 
approximately one-inch intervals. The skin 
incision was closed by the subcuticular 
suture, again using the No. 5 twisted silk. 
(See diagram and caption for arrangement 
of this suture.) The entire abdomen was 
bandaged until the next day. 

The patient had no bowel movement and 
only slight appetite for the following three 
days. On the fourth day an enema of one- 
half ounce of glycerine in one-half ounce 
of water was administered by a dose syringe. 
This was followed by a bowel movemenf the 
same day. By the sixth day following the 
operation the appetite and bowel evacua- 
tions were normal. The subcuticular suture 
was removed this day with an apparently 
perfectly healed skin incision. The patient 
was dismissed from the hospital the follow- 
ing day. 

CaRSON MOooRrE. 

Springfield, Ill. 

















Illustrating Method of Suturing the Abdominal Wall 


The subcuticular suture is applied by first anchoring 
the No. 5 twisted silk in the skin, approximately 
one-half inch beyond the incision. From this point the 
silk is completely buried in the subcuticular layer of 
the skin. The lips of the incision are brought into 
apposition by including approximately % inch of 
each lip alternately. This is performed by tensing 
the skin with toothed thumb forceps just ahead of 
the needle. For the past two years, Dr. L. K. Firth 
of the Akron veterinary hospital has used this 
method extensively in closing the incision of ab- 
dominal operations. In spaying operations, three 
days is generally sufficient time to leave the suture 
in place. In spaying cats this method of suturing is 
used, performing the operation through a mid-line 
incision. This suture has also proved very satisfac- 
tory in cesarian section of the bitch, for only a small 
amount of bandaging is necessary, thus simplifying 
the problem of nursing the puppies. The suture is 
easily removed by cutting the silk on both ends, 
making sure that the knot at one end is left intact 
with the buried part, and gently pulling the suture 
toward that end. 
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Abstracts 


Use of Prontosil in Small 
Animal Therapy 


It is claimed that the intravenous injec- 
tion of 0.5 to 5cc of a 5 per cent solution 
followed by one to two tablets of prontosil 
album daily for two or three days yielde* 
good results in early cases of distemper.*! 
One to two cc of red prontosil given sub- 
cutaneously with 0.5cc of lentin (Merck) 
gave good results in the treatment of pseu- 
domembranous enteritis of cats. Ojemann 
had bad results when he treated pneu- 
monia, old cases of distemper, and diseases 
of the nervous system with prontosil. In 
Weil’s disease the results were doubtful. 
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Chronic Salt Poisoning in Cattle 


Rambe?#2 discusses the incidence, etiology 
and pathogenesis of osteomalacia and pica 
in Sweden and the influence of high salt 
intake as a factor in malnutrition. In four 
feeding experiments the salt intake was 
raised to abnormal levels. A young bull re- 
ceived supplements of sodium chloride 
rising from 30gm to 250gm daily over a 
year, an aged cow was supplied with 100gm 
daily for three months and 150gm for the 
fourth month, and two lactating cows re- 
ceived 200gm daily for six months. Loss of 
weight occurred in all cases and the bull 
became impotent. Studies of samples of 
scurf showed greatly increased excretion of 
sodium chloride through the skin, with 
irritation and subcutaneous edema. In the 
case of the bull several phases of hemo- 
globinuria occurred, preceded by oliguria 
and rise of weight, due to marked water 
retention, followed by polyuria and loss of 
weight. Evidence from balance experiments 
on the cows indicated loss of calcium, and 
bone analysis indicated some demineraliza- 
tion in three out of the four cases. The 
raised salt content of the rumen reacted 
adversely on the protozoan flora. 


41 Ojemann, J. G., 1938. Prontosil bij ziekten van kleine 
dieren. Tijdschr. Dieraeneesk. 65, pp. 885-888. Abst. by 
A. W. Moller in the Vet. Bul. 10:5, p. 374. 

42 Rambe, L., 1938. Chronische Kochsalzvergiftung als 
atiologisher Factor bei Inanitionkranksheiten des Rindes. 
Skand. Arch. Physiol. 78. Suvpl. No. 13, pp. 1-157. Abst. 
by H. H. Green in the Vet. Bul. 10:5, pp. 379-80. 
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Occurrence and Transmission of 
Heartworms in Dogs 


Augustine®® examined for filariasis the 
blood of 94 dogs and 10 silver foxes near 
Boston, Mass., and 28 dogs in New Hamp- 
shire. He found microfilariae in the blood 
of eight of the Massachusetts dogs; the 
foxes and the New Hampshire dogs were 
uninfected. 


Phillips*° confirmed D. immitis infection 
in four of 32 dogs in a kennel near Boston, 
and found transmission to be linked with 
six local species of mosquitoes: Anopheles 
punctipenis, A. quadrimaculatus, Aedes 
triseriatus, A. excrucians, A. cinereus and 
Culex territans. Of these, the second, third 
and fourth species mentioned had not been 
proved susceptible previously. Mosquitoes 
did not develop immunity to reinfection 
with the parasite. Fleas did not appear to 
be vectors. It was not proved whether or 
not stable flies can be vectors. 


Book Review 


The Era Key to the USP XI and NF 
VI. 5th Edition. Revised by Lyman D. Fonda, 
Professor of Pharmacy, Brooklyn College of 
Pharmacy, Long Island University. 320 pages. 
The Haynes & George Co., Inc., Newark, N. J. 
$1.00. [May be ordered through VETERINARY 
MEDICINE. ] 

This handy pocket size volume contains a 
complete alphabetical list of the drugs, 
chemicals and preparations of the USP and 
the NF, giving Latin titles, official abbrevia- 
tions, the English names and synonyms; 
definitions, drug strength; therapeutic prop- 
erties, average doses, and in the case of 
drugs, their habitat; constituents, and the 
official preparations made therefrom. There 
are also sections on non-official materia 
medica, incompatibilities, Latin phrases and 
abbreviations, a table of maximum doses, 
and a glossary of common technical terms. 


8° Augustine, D. L., 1938. Observations on the occurrence 
of heartworms Dirofilaria immitis (Leidy, 1856) in New 
England dogs. Amer. Jnl. Hyg. 28, pp. 390-395. 

* Phillips, J. H., 1939. Studies on the transmission of 
a immitis in Massachusetts. Amer. Jnl. Hyg 28, pp. 








